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PREFACE 

TO THB 

NEW EDITION. 



The announcement of a new edition of this unpretend- 
ing little book, affords an opportunity of addressing a few 
words to the reader. 

All its pages have been diligently scanned; and care- 
fully revised^ by the Editor ; and passages that seemed 
capable of more explanatory elucidation, have been ren- 
dered clearer. New facts and inferences have been 
added; so as to bring it up to the level of the large and 
rapid advancement; which has taken place in the physi- 
cal sciences; since the work was first ushered into the 
world. 

A book that has been sufficiently favoured by the 
public, as to reach ten editions, seems hardly to re- 
quire anything to be said in its favour, and it may rea- 
sonably and confidently be hoped, that this new and 
improved issue will enjoy the same amount of popular- 
ity; as fell to the good fortune of its predecessors ; and 
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that it will, equally with them, assist in impressing on the 
young mind, a clear, intelligible, and forcible outline of 
the general structure and functions of the human frame — 
bearing testimony thus far, to the wise beneficence of the 
great Creator, who has so admirably adapted all things 
within and connected with it, to the numerous and im- 
portant uses for which they are designed. 

Editor. 

Islington : March 1869. 



EDITOR'S PREFACE. 



This little wobk is founded on one published under 
the same title by Dr. Alcott, a popular American 
writer. In presenting it to the English public, the 
Editor proposes to supply a deficiency, which is.acknow- 
ledged to have been long felt by teachers in schools, and 
by instructors of youth in general. 

His hope is, that from the unpretending plainness 
of its style, the clearness of its descriptions, and the 
author's happy tact in illustration, the book will be 
found a valuable addition to the elementary works for 
the instruction of youth of both sexes. 

When well grounded in its contents, the young reader 
will be the better enabled to comprehend and to appre- 
ciate the reasoning of Paley, and other writers on 
Natural Theology, to whose works this will be found 
an appropriate introduction. 

In preparing the present edition for the English 
reader, much was necessary to be done. With a large 
proportion of what is highly valuable, there were, in 
the original work, many passages altogether inadmissible, 
and others that required considerable alteration. Idio- 
matic forms of expression, peculiar to our transatlantic 
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brethren, a redundancy of words, and frequent inaccu- 
racies in the subject-matter, probably arising from errors 
of the press, rendered not merely a careful revision, but, 
for the most part, an entire reconstruction necessary. 
Besides this, some entirely new articles have been added, 
and a fuller exposition of many of those in the original 
given, in order to make the work more complete, and to 
enhance its general interest. 

It was deemed desirable to effect these changes, with- 
out abandoning, or too greatly altering, the quaint and 
explanatory style of the author, from which the work 
derives much of its peculiar character; and it is con- 
fidently hoped that this object has been accomplished. 

T. 0. G. 

Isungton: Oct. 1837. 
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The study of the Human Frame has usually been con- 
fined to the members of the medical profession. But 
wherefore ? Why should not a subject which so nearly 
concerns us all, engage the attention of others, as well 
as that of surgeons and physicians ? Do we not carry 
about with us through life, a machine so ingeniously 
constructed, that, upon a contemplation of its wonders, 
an inspired writer exclaimed, ' I am fearfully and won- 
.derfully made ! ' 

Our minds, moreover, are the tenants of bodies so 
constructed, as to be continually liable to waste, as well 
as to become disordered ; and yet people in general are 
neither taught the way to keep them in order, nor to 
prevent them from premature decay. The condition of 
the body acts also upon the mind in a wonderful manner ; 
for whenever anything in the body is wrong, either our 
thoughts or our feelings, or both, are in some degree or 
other affected. 

To keep the [mind and heart right, therefore, we 
should know how to keep the body right. But, who 
understands how to do this? What persons, except 
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medical men, as I said before, ever study the structure 
and functions of their bodies ? Is it not strange, that 
knowledge of such vast importance, should have been so 
long overlooked, and practically disregarded P 

There are, however, many reasons for 'this neglect. 
People naturally connect with the study of the Human 
Frame the idea of violent deaths, dead bodies, skeletons, 
disinterments, and dissections. No wonder the mind 
should revolt at so horrible a picture ! No wonder that 
Anatomy and Physiology — for these are the hard names 
given to the study of the body, and the laws of the body 
— should be neglected and shunned, if these things are 
inseparable from it ! 

But they are not so ; both Anatomy and Physiology 
may be studied with advantage, so far as a general and 
popular knowledge of those subjects extends, without at 
all entering into the details of practical Anatomy. Much 
may be learned merely with the aid of a book and a few 
engravings : or, in fact, without even these. The body 
itself may be studied, and that is always at hand : and* 
even if experimental dissections should be deemed ne- 
cessary, portions of fowls, or of the quadrupeds killed 
for food, may be obtained, and these would be quite 
sufficient for the purposes of the non-professional in- 
quirer. The heart, for example, of most of the common 
domestic animals, nearly resembles that of man, and 
would do equally well for any ordinary examination. 

Man, as has just been observed, has a body as well as 
a mind. A system of education which overlooks either, 
is essentially defective. 

It was in this view, that the author first commenced 
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a series of essays on Anatomy and Physiology. The 
favourable reception they met with, and the solicitations 
of parents and teachers, together with an increasing 
conviction that something of the kind was really wanted, 
have induced him to go further, and prepare a work for 
families and schools. 

He looks forward to the period as not very far distant, 
when a knowledge of the physical nature of man will 
be as generally taught as arithmetic and geography now ; 
and he cannot but hope that his labours may tend to 
remove a little of the repugnance which many feel to 
this study, by the peculiar manner in which he has here 
presented it. 

The general plan of the work is something more than 
mere theory.; it has been tested by experiment, in 
schools and elsewhere, and with complete success. 

There is one more hope that the author indulges, 
namely, that the publication of this volume will have 
a good tendency on morals. Still more— besides the 
favourable tendency which a knowledge of Physiology 
must have on human happiness generally — the writer 
believes that no branch of natural science is more likely 
to induce us to look 'through nature up to nature's 
God/ and to admire His ' wonderful works among the 
children of men ! ' 
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Chapter I. 

GENERAL REMARKS. 

' The House I Live in ' is a curious building, one of 
the most curious in the world. Not that it is the 
largest, or the oldest, or the most beautiful, or the most 
costly ; or that it ha* the greatest number of rooms, or 
that it is supplied with the most fashionable furniture. 
But it is nevertheless one of the most wonderful build- 
ings in the world, on account of the skill and wisdom 
of the great Master Workman who planned it. You 
cannot view it closely in any part, without being struck 
with the wisdom which is there evinced ; nor without 
feeling the mind elevated and improved by the con- 
templation of that goodness, which has provided every- 
thing, so admirably contrived for the purposes intended 
to be fulfilled. 

I have said that it is not the largest building in the 
world — very far, indeed, from that. There are very 
many buildings, castles and palaces — churches and 
cathedrals, mansions and factories — which are thousands, 
tens of thousands, nay, hundreds of thousands, times 
greater than the 'House I Live in' ; indeed, it can hardly 
be said, that in any country, barbarous or civilised, 
there is any human dwelling-place, from the hut of 
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the sa v age to the regal mansion of the king, but what 
occupies a far greater space than the house I am about 
to describe to you. In truth, the latter is of very 
limited extent in any direction ; for though it may be 
said to have two stories, with a cupola or dome added 
thereto, yet the whole seldom towers beyond the height 
of six feet. 

It is not the oldest building in the world. The 
Pyramids of Egypt, erected 3000 years ago, are proud 
monuments of the architectural skill of the designers, 
and even yet seem to defy the hand of time. The 
sepulchral monuments lately discovered in Etruria ; the 
splendid temples and other sacred edifices at Athens; 
the gigantic ruins of Palmyra, Luxor, and Carnac ; the 
immense and elaborately-constructed caverns of Eler 
phanta, can all boast of a very high antiquity. Many 
churches, castles, and palaces, though with far less 
pretensions to age than the grand structures I have 
named, may yet claim an existence of several hundred 
years. Many bridges, too, and other buildings, now 
in the course of erection, are calculated to remain for 
ages to come ; but the building about which I am going 
to tell you, is never of very long duration, as compared 
with others, and seldom remains longer than three- 
quarters of a century. 

The ' House I Live in ' is not without beauty; but its 
beauty is not of that kind for which the Temple of 
Solomon, in the days of his glory, was celebrated. 
Some, indeed, are of opinion, that it is much more 
beautiful, but on this point I leave you to form your 
own opinion, when I have told you more about it. 

Nor is it the most costly. Many palaces, cathedrals, 
•and other edifices, have required very large Bums of 
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money to erect and furnish them ; on the contrary, the" 
' House I Live in ' may be said to have scarcely cost me 
anything, for it was found ready to my hand. The 
necessary expense of keeping it in repair is but small, 
when the simple dictates of nature are fulfilled. 

Nor does it contain the greatest number of rooms 
ever known in a building, though it may be said to 
contain a large number, for so small a place. Perhaps 
it ^ay be considered that there are fifteen or twenty. 
Many public buildings contain an infinitely greater 
number than this, and even houses of ordinary dimen- 
sions far exceed this amount. 

As to the number of its occupants, it will hardly bear 
a comparison with any building ; for, like the huts of 
some of the rude tribes of New Holland, it never 
accommodates more than one person — and that one is 
myself. 

But even with the rude huts of the New Hollander, 
the comparison will, as 1 have said, not hold good. 
They are made with the bark of a single tree, bent in 
the middle, and placed with its two ends on the ground. 
When one of the natives has taken up his - abode in a 
hut of this kind as long as he has seen fit, he leaves it, 
He journeys to another place, and builds a new one, 
the old hut being taken possession of, by any one who 
chooses to do so. Whereas I always carry my House 
with me wherever I go ; in all countries, in all climates, 
in all seasons, my House is ready for my use. The 
'House I Live in ' is good for nothing to any one but to 
myself; and when I leave it, it will immediately fall 
into decay. 

; The furniture of the 'House I Live in ' is not of the 
most fashionable appearance. Of this the reader can 

b2 
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judge for himself, when he understands that it has been 
the same in kind, in figure, and in purpose, since my 
House was first designed. Fashion, you know, in 
general, is of a varying nature ; and that which in one 
year is held in high estimation, becomes in the next 
of inferior value. But the furniture of my House, 
being at first admirably adapted to its wants, cannot 
require the slightest alteration. In Siam, the houses 
are frequently built on posts or pillars. This is because 
the country is low, and apt to be overflowed every 
year by the inundation of the rivers, and to build on 
high posts, is the only way to secure them against 
these floods. In Venice and Amsterdam also, the 
buildings are erected on piles, to elevate and protect 
them from the inroads of the sea. My House, as you 
will see hereafter, stands on pillars, but these pillars 
are made for motion, and to enable the building to be 
transported to any place that may be desired : whereas 
an Amsterdam or Venetian house cannot be removed 
at all, and a Siamese house, not without considerable 
injury. 

The ' House I Live in' is, after all, most remarkable for 
its convenience ; nothing could possibly so well answer 
my purpose. I have already told you that it would be 
good for nothing to any other person. Your House, my 
young reader, may be as curious, as large, and even as 
commodious for you, as mine is for me ; but it would 
never answer my purpose at all, even if I had it in my 
power to exchange with you. 

In the progress of the following chapters, I shall give 
you many more particulars. I shall describe to you 
in the best way I can, the Frame, the Covering, the 
Apartments, the Furniture, and the Employments, 
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if the ' House I Live in '; and shall briefly give you tut 
ceo u at of the structure, uses, and abuses of each. At 
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first I intended to insert a little dictionary, or vocabu- 
lary of the bard words which occur, with their meanings; 
but 1 believe it is unnecessary, for there are but few 
words, if any, whose meaning you will not know at once, 
either by their obvious sense, or by the situation in 
which they are placed. 



CHAPTER n. 

FRAME-WORK OF THE HOUSE. 

A glance at the picture which you see on the preceding 
page, will at once unravel all the mysteries of the last 
chapter; the 'House I Live in' is my body— the present 
habitation of my immortal spirit I will first proceed 
to call your attention to the frame-work of my House, 
which consists of bones. 

The Pillars. — The pillars are the bones of the lower 
extremity. Standing by themselves, as they do in the 
next engraving, and detached from all their connexions, 
3 r ou may be apt to think that they are not well-propor- 
tioned ; but, as you see them on the preceding page, con- 
joined with the rest of the building, they will appear 
very differently. 

I spoke of the lower extremities of the human frame. 
These are commonly reckoned in three divisions — the 
thigh, the leg, and the foot. Besides these, there is 
the knee-pan, or patella. Each thigh has one bone, 
each leg two, and each foot twenty-six. 

Besides these — fifty-eight in the whole in both legs 
— and the two patellas, or patella, there are in some 
people, at the largest joint of the great toe, one or two 
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bones, having a slight resemblance to the knee- 

or patella. They are called sesamoid bones, be- 
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have imagined, a hautboy) is much the largest. The 
other is called the fkvUa. They are so placed, that the 
fibula is on the outside. Where the tibia and the 
femur meet, they form what is called a hinge-joint, 
which means, a joint that will only allow of motion 
backwards and forwards in one direction, like a door on 
its hinges. But more about this in another place. 

The Knee-pan. — On the fore part of this lower ex- 
tremity, where the femur meets the tibia and fibula, to 
form the knee-joint, the patella or knee-pan is placed. 
This is a round flat bone, not joinsd to the other bones, 
but lying very closely upon them, and kept in its place 
by what are called tendons. You may see a little, how 
this bone looks in the last engraving ; but I here pre- 
sent you with a picture of it on a larger scale. 

Although this bone might seem at first 
view almost useless, yet it serves many im- 
portant purposes; and there is scarcely a 
bone in the body but might be spared, as 
well, if not better than this. 
The root. — The bones of the foot have a general re- 
semblance to the bones of the hand, which I shall de- 
scribe fully in another place. But they differ from 
those of the hand, in several important particulars. 

The foot is composed of twenty-six little bones, 
strongly fastened together by gristles and ligaments. 
These ligaments yield, when we bear upon the foot, 
just enough to enable it to conform to the surfaces on 
which we tread. If the foot consisted of one solid 
bone, it would not yield or spring at all ; and it would 
be liable to be broken, when we jump, or fall on our 
feet. Think how clumsy a wooden foot would be ; and 
one of solid bone would be nearly the same thing. 




FRAME-WORK OF THE HOUSE. 9 

Arob of tbe root. — The arching of the foot is a 
singular contrivance. It is very much like the arch of 
a bridge, upon its two abutments. I will explain. 

In the following engraving, the foot is not placed flat 
down upon the ground, but in the position it takes 
when we walk, and are just setting it down. Then, as 
may be seen by the two lines drawn, it descends in a 
semicircle from the point of the heel. The lowest ex- 
tremity of the heel, and the ball of the great toe, may 
be considered as the abutments of the arch, while the 
bones of the instep form the arch itself. 

You may easily perceive, by lashing a strip of wood 
to the bottom of the foot, how awkwardly we should 
feel, if we were obliged to walk with a flat foot. It is 
quite evident there 
would be no spring 
when we tread on 
it ; we could hardly 
walk, run, leap, or 
swim at all. 

The heel is not 
exactly under the 
leg, but runs back 
something like a 
spur, and is fastened to the main body of the foot by a 
very firm but springy (elastic) joint. On this account, 
when we walk, the heel being thus projecting, and 
having a great deal of elasticity, we put it down first, 
and the whole weight of the body does not come down 
with a jolt, which it would otherwise do, but reaches 
the ground more gently. 

Taken altogether, the foot is a most admirable con- 
trivance. It is, indeed, arched both ways; from the 
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toes to the heel, and from side to side. Little, if any, 
of the middle part of the foot touches the ground at alL 
There is, however, a trifling difference in the form of 
feet ; some persons have them much flatter than others ; 
though all people have the soles of their feet, consider- 
ably less arched than is shown in the plate, on account 
of the muscles, tendons, blood-vessels, &c, which in a 
great degree fill up the hollow. 

I have said that the human foot is a most admirable 
contrivance ; and it is so. There is nothing like it, to 
be found among the other animals, though we find 
wonders there also. When we examine the foot of the 
camel, the elephant, the horse, the dog, the cat, or the 
bird, we are struck with the wisdom of the Creator, in 
adapting their feet in so remarkable a manner, to the 
sort of life they are destined to lead. The foot of the 
camel is so formed, that it does not sink deeply into 
the sand on which it travels. The horse, indeed, could 
not travel much in the deep sands of Arabia, his foot 
being more elastic, and adapted for firmer ground ; it 
is, indeed, so very elastic, that those who shoe the horse, 
find it necessary to make the shoe as narrow round the 
edge as possible, so that the iron may not press upon 
the softer and more elastic part of the foot, inside the 
hoof. 

Tbe Ankle. — Between the lower ends of the tibia 
and fibula, and the bones of the foot, are seven short 
bones, irregular in size, and varying in form, not unlike 
those of the wrist, but rather larger. Of these you 
will get a tolerable idea, when I come to describe the 
bones of the upper extremities. 

I will merely observe in this place, that man is the 
only created thing, that stands ^o* upon his foot, and 
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whose heel hone forms nearly a right angle with the 
leg, as may he seen by the plate. Almost all animals 
rest upon their toes — even the ape and monkey tribes, 
whose feet have a general resemblance to those of the 
human race, yet are very different in detail, and have 
essentially different purposes and uses. Most of my 
readers have seen monkeys and apes, either in public 
menageries, or exhibited in the streets by itinerant 
showmen, and they may observe the peculiarly con- 
structed feet, which these animals possess. 

First, the monkey rests upon the outward edge of his 
foot, and not upon the whole length and breadth of the 
member, as man does. 

The great toe also differs materially, in relative size 
and form — approaching more to the shape and size of a 
thumb — admirably adapted to the wants and habits of 
the animal, whose existence is spent in climbing trees, 
and holding on to objects, with either extremity; as 
may be most convenient. Hence the name given to this 
class of mammalia — quadrumana, or four-handed — in 
contradistinction to man, who is bimanous and biped, i.e. 
possessing two hands and two feet. 

A short distance back, I said the foot rested fiat upon 
the ground ; by this I meant relatively flat — but in 
truth, it is not perfectly so, as the arches of the foot, 
before described, and which is made manifest by the 
engraving, destroy the exactly literal adoption of the 
expression; but I trust the meaning is sufficiently 
clear. 
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Chapter HE. 
MATERIAL OF THE FRAME. 

You have already seen that the frame-work of the 
4 House I Live in ' consists chiefly of bone. I think, there- 
fore, before we go any farther, I ought to tell you how 
bones are constructed, and of what substances they are 
formed. 

Struoture of Bone. — Timber is evidently full of little 
holes. If you take a piece of wood, of several sorts that 
might be mentioned; and placing your mouth at one 
extremity, blow hard; you can force a portion of air 
through it from end to end. This shows that there are 
little holes, or tubes, running through the entire piece. 
If you could blow hard enough; you might force air 
through any kind of wood. The experimental philo- 
sopher, by the assistance of adequate machinery, will 
force water and quicksilver through the pores of almost 
every sort of woody fibre. 

But you cannot blow through any of the pieces forming 
the frame- work of the ' House I Live in.' This shows 
that the internal structure of bone, though in appearance 
similar; is yet very different from that of wood. I will 
endeavour to show you wherein it is different. 

Sbape of Bones. — Bones are of three kinds: long 
bones ; broad or flat bones ; and round bones. The long 
bones have a cylindrical channel nearly throughout their 
entire length, which contains marrow or pith ; but the 
other two sorts of bones have no such cavity within 
them. They have, however, a great many little holes 
or cells in the inside. Some of them look; upon being 
broken; almost like sponge or honeycomb. Some of the 
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long bones, besides being hollow, are also spongy. They 
are generally much larger at each extremity, and the 
spongy, or cell-like appearance, is there much more 
apparent. Towards, and at, the middle part, they are 
smaller, firmer, and contain fewer of these little cells. 

All the bones in the body are very hard on the outside; 
Perhaps the teeth are the most so. The inside of the 
teeth is not much harder than other bones ; but the out- 
side is coated with a substance called enamel, which is 
very hard indeed, and which preserves them from being 
softened, or injuriously acted upon, by vitiated states of 
the saliva ; the acids which we take with our food j the 
corroding effects of the atmosphere — or other causes. 

Particular description of tne Bones. — You have 
already been told, that the long, round bones such as the 
humerus, or bone of the arm, and the femur, or bone of 
the thigh, are hollow, and contain marrow in their cavi- 
ties. This marrow nearly, or altogether, fills up the 
hollow spaces.* These hollow spaces are lined by an 
exceedingly thin and delicate membrane, which ulso 
runs in among the marrow. The same sort of fine mem- 
brane also lines the cells contained in the spongy bones. 
These cells have a small quantity of liquid in them, and 
none of them appear to be entirely empty. 

Most of the bones are pierced through their outsides, 
with one or more holes of considerable size, through 
each of which is carried an artery, to convey blood to 
nourish the bones, and a vein comes out by the same 
aperture, to bring back the blood when it has fulfilled its 
office. You may wonder that I should talk about blood 

* This is trne of the bones of most other animals besides man. 
The bones of many birds, however, are entirely hollow, and contain air, 
to assist them in flight. 
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in the bones. But there is blood in them, though not a 7 
great deal. This blood, with its vessels, the nerves, and 
the membranous linings, together with the marrow, 
and liquid matters, amount to many pounds in weight : 
for after the bones of any animal have been thoroughly 
dried, and all moisture extracted from them, they be- 
come diminished to almost half the weight they origi- 
nally were. The entire bones of the human body, when 
perfectly dry, weigh from eight to twelve pounds. 

When they appear entirely dry, if you burn them in 
a hot fire for a long time, you will lessen their weight a 
great deal more: I believe about one-half. What is 
burnt out is the animal substance, principally composed 
of gelatine, or a material very similar to glue. The half 
which remains is principally lime, combined with an 
acid, forming phosphate of lime, with which some portion 
of carbonate of lime, or chalk, is mixed. 

The great purpose which the Creator doubtless had 
in view, in giving us such a frame-work of strong bones, 
was, that it might support and give solidity to the soft 
and fleshy parts. Suppose now that there were no 
bones, and that the whole body was a mass of flesh 
only. Would not the legs give way, and finally be 
crushed down, under the great weight of the body? 
would not the arms fail in the duties required of them ? 
Most certainly they would. 

But there are several other important uses for bones, 
which might be mentioned. Some of them, however, 
you would not very readily understand till you know 
a little about muscles and tendons, which are the moving 
powers. I will, therefore, for the present omit them. 

Growtb or Bone. — We are not born with the bones 

as hard as they become, after we begin to walk and to 

run about At first many of them are very soft, and a 
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large number of them are in several pieces, with cartilage 
or gristle between them. After a few years they grow 
firmly together. The bones of the head, in particular, 
are at first separate; and without doing any injury to 
the soft and delicate structure of the brain, contained 
within them, admit of some little motion, overlapping 
each other, as it were. But, after we become older, and 
the whole skull has acquired firmness and solidity, it 
would require a very considerable force to remove them 
from each other, and the consequences of so doing, if 
we were enabled to effect it, would be highly dangerous. 
There is, undoubtedly, life, as it is often called, 
(though we hardly know what life is) in bones. While 
we continue in good health, and the functions of the 
body are duly performed, there is not much feeling in 
them ; though in many cases of disease, they are endued 
with exquisite sensibility. When the surgeon ampu- 
tates a limb, the proceeding of sawing through the bone, 
is the least painful part of the operation, though people 
in general are apt to imagine that it is highly so. . 

Vessels in Bones. — There are also many minute 
blood-vessels and nerves running about in every direction, 
through very small channels in the interior of the bones. 
That blood is certainly conveyed through and into bones 
can he made very evident, by forcing, by means of 
a suitable apparatus, compositions made of liquid wax 
4nd other substances, and coloured to represent blood. 

Another method is also used to show that blood circu- 

-lates through bones. If a rabbit, or other small animal, 

be fed upon madder-root, in a short time the bones will 

he found to be tinged with the colouring principle of the 

madder. 

W$ are now, I think, prepared to go on with our 
studies on the frame-work of the House. 
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Hz KXADER8, 1 dare say, know, that in building' a house, 
strong pieces of timber Are laid upon the walls, where 
openings ere to be made, for the purpose of supporting, 
or, as the builders call it, carrying, the weight of that, 
which is to he above the opening. These pieces are 
called sills, and they not only form a base upon which 
the necessary uprights may be placed, but they answer 
the further purpose of holding together both the upper 
and lower parts of the building, in their true positions, 

situation of the Hip-bones.— The sills of the 
' House I Live in ' are two large irregular bones, placed at 
the top of what I have called, for convenience sake, the 
pillars. These two large bones are very firm and strong. 
You will find so much difficulty in understanding my 
explanations of their shape without it, that I will show 
you a picture of them. 

These bones are called in 
books the osta iimomutata. 
Oi is a Latin word for bone; 
and os*a is its plural, mean- 
ing more bones than one. 
Innominatum, of which M- 
nommata is plural, means 
without a name, or nameless: 
and the word timominata makes a tolerable name, though 
-rather long. So if a very young child, found in the 
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streets, whom nobody knew, should he called Peter Name- 
less, that word nameless, would imply that no specific 
name had been given to him. 

Structure. — I have said that the ossa innominata are 
very firm and strong. They are so in grown persons — 
but in a child they are less so, and are in three pieces, 
each of which has a different name. They are joined 
together in front, by a firm gristle or cartilage. Behind, 
however, is a strong wedge-like bone placed between 
them. Between this last bone, called the sacrum, and 
each of the ossa innominata, there is also a very strong 
gristle ; but it is not so thick or strong as the one I have 
just mentioned, as situated in the front. The ossa inno- 
minata and sacrum together, make a kind of cup, or deep 
bowl — open at the bottom it is true, but still bowl-like 
in its shape. This bowl is called the pelvis. 

Hip-Joint. — The manner of fastening, the thigh-bone, 
or femur, to the deep hollow of the innominatura, is very 
remarkable. I shall give a particular account of it, with 
an engraving, farther along in the book; so that a few 
words must answer for the present. 

The hollow where the femur is fastened, is shaped 
like the inside of an egg-shell, with the small end broken 
off, and has received the name of acetabulum, from its 
supposed resemblance to the cup with which the ancients 
measured vinegar. The round end of the femur is 
fastened into this deep cavity, by a very large and strong 
cord of a sinewy nature. .The shoulder is often dislo- 
cated, or detached from its situation ; but this hollow is 
so deep, and the cord so strong, that nothing but very 
great violence will break it, or slip the femur out of its 
place. 

abuse. — I have said that these two great bones 

o 
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are united by a very strong cartilage. This is true ; but 
it is also true, that while we are young, and even after 
we are older, if we have lived temperately, this cartilage, 
which is very thick, will stretch or yield much more 
than you would at first suppose possible. It is of very 
great importance to everybody — though much more so 
to some, than to others, and under some peculiar circum- 
stances of disease, most highly so— to preserve the soft 
and yielding nature of these cartilages, as long as possible. 
To preserve this advantage, you must, while young, 
run about and play, though not with violence; you 
must labour moderately every day as you grow older ; 
you must rise with the lark, and go to bed almost as 
early as the fowls; you must breathe pure air; your 
drink must be water, and your food must be of the 
plainest and purest kinds, and not in excessive quantity — 
and must be well chewed. Then you may hope to pre- 
serve your bones and cartilages, in a good and healthy 
state, till old age. 



Chapteb V. 

BODY OF THE HOUSE. 

Height. — Houses consist of one or more stories, ac- 
cording to the taste or design of the builder. Each 
story, as you know, forms a separate row or tier of rooms. 
Many houses have only one story, but the greater num- 
ber of houses have at least two stories — some three. In 
cities where land is very valuable, they are sometimes 
built five or more stories high. Four stories in many 
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3wn8 are common. A house ten stories high, 
todating ten rows, or tiers, of people, one above 
, is a curious sight. Houses of this description 
be met with in Edinburgh, and in Paris, and in 
ther continental cities. The House in which I 
i only two stories, besides a cupola. 
Spine. — The principal post — the main pillar of 
Iding — the spine, runs through both stories, and 
igular construction. We usually call it the back- 
Here is a representation of it — 
jpine is composed of no less than 
•four separate pieces, each of 
s called a vertebra. The plural of 
a is vertebra. The seven lower 
86 are very large and strong. These 
1 the frame, are the principal sup- 
of the first or lower story. The 
next above them, belonging to the 
story, are somewhat smaller, and 
en, or the bones of the neck, 
orm the communication from the 
fcory to the cupola, are yet smaller 
Their size in general decreases — 
Idenly, but gradually — from the 
to the highest 

spine, or back-bone, is not only 
in its shape and structure, but 
the utmost importance in the 
frame. If we had no spine, the 
)eautifully adapted as they are for their intended 
is, could not act ; they would fall powerless at 
tempt to move them. It has been said, that ' if 
>mber,' in any part of the body, 'suffer, all the 

c2 
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members suffer with it' This is especially true with 
regard to the spina. 

Baeb Vert«br*. — Each vertebra has a hole of con- 
siderable size through its middle (see b in the en- 
graving). What is there 
shown, is the upper 
surface of one of the ver- 
tebra, detached from 
. its neighbours, and 
■ standing, as it were, bj 
itself, for greater facility 
of description. 

When the twenty 
four vertebra are placed,- one above another, in the 
position which they occupy in the living body, they 
contain a hollow channel throughout their entire length ; 
but this hollow is filled with a soft substance, very much 
resembling the marrow of other hones, somewhat firmer 
in texture, and eery natch more important in its offices. It 
seems like a tail or prolongation of the brain ; and through 
an open passage, it passes from the bottom of the cranium, 
or skull, into this hollow of the spine. This is called the 
tpinal cord, or rpinal marrow, which in truth it is. 

There, is a very curious mechanical contrivance for 
admitting the head to turn from side to side, without 
pressing on the spinal marrow, and consequently injuring 
its functions. This is effected by the top vertebra of all, 
and which is called the aliat, moving upon and around, 
an upward projection of the second vertebra, somewhat 
like a tooth in shape, though of a much larger size, and 
situated in the front aspect of the bone, and confined in 
its exact situation by a transverse ligament. By this 
means, lateral motion is given to the head, without the 
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necessity of moving the main trunk of the spine, but 
simply by the aid of the joint formed by the first and 
second vertebrae, called respectively the atlas and dentata. 
General description. — When the vertebrae are 
placed in their proper position, there are large notches 
at the sides, between each two bones, so exactly matched 
together, as to form a hole. Thus there are as many 
holes in each side of the spine, as there are vertebras. 
Through these holes, large branches of the marrow of 
the spine, pass off like the branches of a tree, to all parts 
of the body. These branches are called nerves. At first, 
they are pretty large; but they divide and subdivide 
as they proceed towards the extremities of the frame, 
till they become very small, and even invisible. Their 
number, in all the soft parts of the body, particularly 
in the skin, is exceedingly great. 

Those two upward projections in the plate, which look 
like arms, are the ribs, strongly interlocking with the 
bones above and below them, and serve as braces to the 
whole spine. At the sides, are drawn part of the ribs 
(c e) in outline. These show where the spine and ribs 
come together. That projection, which in the engraving, 
extends perpendicularly upwards, is called the spinous 
process of the vertebrae ; this forms no part of the joint, 
but serves for the attachment of the large muscles, which 
move the back and head. 

Between these bones, where the body of each (a) rests 
upon the other, is a tough substance or gristle, very 
yielding, or elastic, almost like indiarubber. This keeps 
the bones from wearing out too fast when they move, 
and yet allows of their moving pretty freely. 

The spine is really one of the most curious things in 
nature. So firm and yet so elastic. Rope-dancers and 
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tumblers will bend their beads back, till they almost 
touch their feet, and bring this straight pile of bones, 
nearly into the shape of a bow. 

The gristle, or cartilage, between the vertebra, is very 
thick and strong, but at the same time very yielding; 
and it is so constructed and placed, as will best allow 
the spine to bend about in all the various ways, which 
even tumblers and rope-dancers could wish. 

It is so elastic or springy, and also so readily com- 
pressed, that people who stand or walk much, are really 
a little shorter at night, than they are in the morning. 
Best gives the elastic cartilages time and opportunity to 
spring back into their places while we sleep, so that by 
the. next morning, we are as tall as ever. 

I ought, however, to say, for it is a fact — that old 
people settle down a little, and are not so tall as in 
middle age; which is partly owing to these cartilages 
yielding and yielding, till they become at length some- 
what thinner. 

If the soft marrow of the spine (which runs down 
from the brain) should happen to be bruised or injured, 
there would be an end to, or at least a great deprivation 
of all motion, as well as of sensation, below the injured 
part. If the spine gets broken, it cannot be mended, 
and the sufferer will never entirely recover. How happy, 
then, that it is so admirably contrived, and so firmly put 
together, as rarely to be broken or dislocated ! 

The other and shorter posts of the House will be men- 
tioned presently. 

We are ready now to study the frame of the upper 
or second story of the building. It consists of a much 
greater number and variety of parts, than the frame of 
the first story % 
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Tba Ribs. — The ribs may be compared to the girders 
if a building; though they look more like the hoops 




of a cask, than like girders. There are twelve on 
either side. Each of them is connected, by one of its 
ends, to the large post or epine ; and by the other to a 
short post in front—the breast-bone. Only seven, how- 
ever, are joined closely to the breast-bone itself. This 
junction is effected by means of cartilages, to allow 
of greater freedom of motion in the chest, so essential 
to full respiration, and vigorous circulation of the blood. 
These cartilage* are shown in the plate, by fainter lines 
than those which represent the bony portions of the ribs. 
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The other five go only a part of the way across, and then 
unite with the cartilages of the upper seven. Those ribs 
which are continued round from the spine, and join with 
the breast-bone, are called true ribs ; the others, which 
do not form this attachment, are called false ribs. On the 
preceding page is a view of this part of the frame. 

The length of the ribs increases from the first or 
upper one, till you come to the seventh, which is the 
longest. From the seventh to the twelfth, they grow 
shorter again, and the cartilages of course, become 
longer in the same proportion. The twelfth rib is very 
short indeed. 

The number of ribs is almost always twelve; but 
sometimes there are only eleven, and at others thirteen. 
But instances of more or less than twelve, hardly occur 
in one person in a thousand. 

In the old bygone days of ignorance and superstition, 
a notion prevailed, which is not yet entirely extinct, that 
the man has one rib less on one side than on the other. 
It was said, that as Eve was formed of a rib taken from 
Adam's side, he and all his male posterity have one rib 
the less for it. I hardly need say that this notion is 
wholly unfounded. 

Breast-bone.— I have just alluded to the breast-bone. 
The name of this in books, is the sternum. It is usually 
considered as only one bone ; but, like many others of 
the human frame, in infancy and in youth, it consists of 
several pieces (usually three in number), closely united 
by gristle, or cartilage, but in advanced life, the whole 
generally becomes one solid bone. Long-continued boil- 
ing, however, will separate almost any of the bones, 
which are formed in this manner. ^ 

Braces— There are a few other parts of the frame of 
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the second story, which remain to be noticed, and which 
I shall call the braces. They are four in number — two 
before, and two behind. They are— 

1. The Collar-bone. — This forma a kind of brace 
between the shoulder and the breast-boDe, and so nearly 
resembles a rib, that a separate cut, to show its shape 
and position, seems unnecessary. You will see it in two 
or three of the engravings, running across from the 
shoulder, to the breast-hone or sternum. It keeps the 
shoulder at a proper distance from the thorax, or bony 
cavity of the chest; and serves as an attachment to 
several muscles, 

X. The Shoulder blade. — This is a broad, flat bone, 
with ridges on it, for the attachment of muscles; and, 
at the fore part, is the hollow or socket, in which the 
round head c 
of the i 

arm-bone, lies and 
moves. Here is a 
view of it behind. 

This bone is called 
by anatomists the 
scapula, and serves 
as a broad attach- 
ment to several large 
muscles, which as- 
sist in moving the 
anna freely, in every 
direction, as well as affording aid in respiration. 
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Chapteb VI. 

BODY OP THE HOUSE — continued. 

Arms. — These are not posts, for in their natural 
position, they support nothing. They are not braces, 
for they strengthen no part of the frame. They are 
properly appendages, but they are very convenient ones; 
and though they can be removed without spoiling the 
building, their loss very much injures it. They seem to 
answer, in a great degree, the purposes of stairs, ladders, 
tackles, pulleys, and other machinery for raising things 
from the ground or elsewhere, and conveying them to 
the upper part of the building. These appendages,— 
we may as well at once call them the arms and hands,— 
answer, however, a much better purpose than any of 
these simply mechanical contrivances. 

The arm and hand, taken together, constitute a most 
wonderful apparatus for motion. The particular struc- 
ture of the joints, as well as the peculiarities of the 
hand, must be reserved for another place; but it is 
necessary here, to say a little about the arm. 

The bones of the arm have a general resemblance to 
those of the leg. The upper part consists of only one 
bone. This is long and round, and is called the humerus. 
It is fastened above to the scapula ; below, at the elbow f 
it is connected to the two bones of the lower half of the 
arm by a joint like a hinge, and by ligaments, or straps, 
which extend from near the lower end of the upper 
bone, to the topmost end of the others. The largest of 
the two latter bones is called the ulna, which is a Latin 
word for cubit, because the arm, below the elbow, is usu- 
ally considered to be about a cubit in length. The smaller 
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one is called the radius, or spoke, from its supposed 
resemblance to the spoke of a wheeL It is the bone 
from the elbow, on a line with the thumb. 

The connexion at the shoulder is such, that the arm 
can be moved in almost every conceivable direction. 
The elbow joint only admits of one sort of motion, 
namely, forward and backward, like a door on its hinges. 
But the connexion of the radius, or smaller bone of the 
arm, with the ulna, or larger one, is such, that it more 
than makes up this deficiency. The upper end of the 
radius, having a rotatory motion in a depression of the 
ulna, allows the hand to be placed with each of its sur- 
faces upwards, with equal facility. These motions are 
usually designated by the terms pronation, when the 
palm of the hand is downwards, and supination, when 
the palm of the hand is upwards. Then the wrist, con- 
sisting as it does of eight bones, all moveable, and being 
80 connected with the lower bones of the arm, as to admit 
of very free motion, renders the arm one of the most 
useful contrivances in the world. It will perform 
movements as various and as rapid as the trunk of the 
elephant ; and would, probably, if it were not so com- 
mon, excite as much surprise. 

It was said, that this whole member could be torn off 
without spoiling the building. Oheselden, an eminent 
anatomist, relates that a miller had the whole arm, 
shoulder-blade and all, torn off, and yet his life was not 
injured. The great danger, in such cases, is from bleed- 
ing; but torn blood-vessels do not bleed so freely as 
those which are cut. 

- Tbe Band. — I wish to give you a few particulars 
about the hand. This extremity of the arm is by far 
the most curious part of it. Indeed, I do not know that 
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there is n greater curiosity in the whole world than this 
same human hand. Yet, who thinks much about it? . 




THE HAND, 



The truth is, many of the best, as well as the most 
curious objects in the world, are neglected in the same 
manner. Think of the thousand uses of water. 'What 
living thing could exist without it? Yet do we think 
much of all this ; or are we even thankful for so valuable 
a gift? 

The bones represented in the engraving are those of the 
left hand; and you look upon the top or upper side of 
it. The foot is also inserted here in the same potation, 
but has been described in another place. See Chap. II, 
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The whole hard and wrist contain twenty-seven 
bones ; nineteen in the former, and eight in the latter. 
The bones in the hand have a general resemblance, 
though some are much longer than others. The four 
longest, opposite to figure 1, support the palm of the 
hand, and are joined at one end to the wrist-bones, and 
at the other, to the first joint of the fingers. The junc- 
tion of these bones is effected, as are all the other joints 
of the body, by means of cartilaginous tips, which allow 
of free motion, and are strongly secured by ligaments. 
This series is called the metacarpal bones. 

The bones of the wrist are called the carpal bones. 
They are situated between the ulna (5) and the radius 
(6) at the one end, and the metacarpal bones and the 
first bone of the thumb, on the other. They are wedged 
together like the stones of a pavement, only not quite 
so firmly ; each bone being tipped with cartilage, and 
sustained by strong ligaments, which unite it to its 
fellows. All the bones which compose the wrist have had 
names given to them by anatomists, from their supposed 
resemblance to other objects; but as the enumeration 
of these names is quite needless in a work of this nature, 
they are omitted. It is only necessary to mention, that 
the bony structure of the wrist is of an arch-like form, 
with the convexity corresponding to the upper or back 
part of the hand. This configuration creates both ad- 
ditional strength and flexibility. 

The first four bones of the fingers, opposite figure 2, 
are the longest. Those opposite 3 are shorter; the last, 
or those marked 4, are shorter still. The thumb has one 
bone less than the fingers. All the joints of the hand — 
and there are fourteen, besides the wrist — are hinge- 
joints, and the ends of the bones are made a little like 
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some of our door hinges, but they only bend in one 
direction. Where the fingers join to the metacarpal 
bones, there is much more freedom of motion than at the 
hinge-like finger joints, but the joint at the wrist admits 
of motion very freely in every direction. 

The bones of the hand are not quite so naked as they 
appear in the engraving, and when dressed up with 
muscles, tendons, membranes, nerves, arteries, and veins, 
and furnished with skin and nails, in a manner which I 
cannot now fully describe, the whole presents a most 
beautiful appearance. Beautiful and useful as it is 
however, and placed before our eyes from the time we 
see the light till we sleep in death, there are few things 
in the whole visible world, of which not only young 
persons, but adults also, are so ignorant ! 

So important is the human hand, as a member of the 
system, that Sir Charles Bell's Bridgewater Treatise — a 
pretty large volume — is wholly devoted to a description 
of it. I will make a short extract from that admirable 
work. 

' The difference in the length of the fingers serves a 
thousand purposes, adapting the hands and fingers, as 
in holding a rod, a switch, a sword, a hammer, a pen 
or pencil, engraving tool, &c, in all which a secure 
hold and freedom of motion are admirably combined. 
Nothing is more remarkable than the manner in which 
the delicate and moving apparatus of the palm and 
fingers is guarded. The power with which the hand 
grasps, as when a sailor lays hold to raise his body to 
the rigging, would be too great fur the texture of mere 
tendons, nerves, and vessels; they would be crushed, 
were not every part that bears the pressure defended 
with a cushion of fat, as elastic as that in the foot of the 
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horse and the camel. To add to this, there is a muscle 
which runs across the palm of the hand, and supports 
the cushion on the inner edge. It is this muscle which, 
raising the inner edge of the palm, forms the drinking- 
cup of Diogenes.' 

TSueu of the Band. — Small as this member of the 
frame is, it is a part of the utmost consequence. With-* 
out it, the farmer could not sow his grain, or plant his 
corn, or weed it, or hoe it while growing, or collect it 
when ripe ; nor, if it were grown, could the miller grind 
it, nor the baker make it into bread. Neither could we 
raise anything to eat in its stead. We might get on for 
a few years with what is already raised ; but what then P 
The roots and fruits which grow without cultivation — I 
mean without our labour — would not last very long for 
ourselves, and the thousands of beasts and birds which 
feed upon them. 

Do you say that, if we could get nothing else to eat, 
we might then kill and eat animals P But we could not 
catch them. How could we P 

Besides all this, the tailor could not make us clothes, 
nor the hatter and milliner hats and bonnets, nor the 
shoemaker boots and shoes. We should be obliged to 
go naked, summer and winter, in all climates \ for we 
could not get even the skins of animals. 

Then, again, we could not write to others for help, even 
if there were anybody capable of helping us. Neither 
could the mariner seek a cargo of food in other countries ; 
for he could not spread his sails, or guide the helm of 
his vessel In short, we could do nothing long, to any 
purpose; but after gazing awhile upon each other's 
starving and emaciated frames, we should all lie to- 
gether in one common tomb — and that tomb would be 
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the surface of the earth, arched over with the blue 
canopy of the heavens ; for nobody could be buried. 

Some may think this representation of the sad case 
we should be in, rather exaggerated. ' We should not 
be such helpless creatures. 1 You may perhaps say 
Why, there is a story, about a French woman, who 
was without hands, and yet she could do a great many 
sorts of work, and even write, draw, and sew. 9 Tea, and 
the story was undoubtedly true. I have heard stories 
like it before. I have heard of a man in the same condi- 
tion, who could write with his breast. His pen was 
fastened to a girdle, and then he could dip it in the ink, 
and write very well with it. 

But these are extraordinary cases, in which Nature is 
permitted, for some reason which we cannot divine, to 
depart from her established laws. Such occurrences, 
however, no more prove that people, constituted as we 
are, could live upon this earth without the aid of their 
hands, than does the existence among his fellow-crea- 
tures of a person afflicted with blindness, show that all 
could flourish without the use of their eyesight. The 
individuals already mentioned could not have made for 
themselves the pens and pencils to write and draw with, 
or the needles to sew with, nor could the man have placed 
the pen in his girdle ; and there are a thousand other 
necessary things which they could not do. 

The human tongue is spoken of by an inspired writer, 
as being a 'little member,' yet boasting great things. 
So this small member of the frame which we are talking 
of is a 'little' affair, but gr eat things depend upon it 
It is* a sort of connecting link, that serves to bind the 
human soul to the habitation it occupies for a few years 
— rarely reaching to a hundred. Without it, or neglect* 
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ing to use it, our lives must soon terminate. ' He thftt 
would not work, neither should he e«t,' is a divine law; 
and we could not work much, without the aid of this 
beautiful piece of mechanism, the human hand. 



THE CUPOLA. 

Wb come now to the cupola ; 
by which term I mean the 
Skull, which is placed on the 
top of the great post before 
described. I hare already 
told you, tunt seven of the 
twenty-four pieces which form 
that poat, are situated above 
the second story of the build- 
ing, and unite the skull to the 
trunk. You will observe the 
vaulted chamber at the upper 
part, and you may see also, the places for doors and 
windows. 

I must stop here long enough to say that — unlike 
what is seen in ordinary dwellings — the doors and 
windows of the 'House I Live in "are in the cupola: there 
is not one door in either the first or second story. The 
windows, and some of the doors, are placed in front — 
the rest of the doors are nt the sides. The doors and 
windows themselves, as you know, properly belong to 
the covering. They will therefore be described undar 
that head. 




34 TBS HOUSE I LITE IK. 

I have called the mouth, and ears, and nostrils, doon; 
in order to keep up the metaphor which pervades the 
work; the eyes may, with propriety, be regarded u 
windows. All sound, smell, and taste, pass through the 
passages before mentioned, and the machinery or orguti 
near, and within them. 

The cranium. — At the beginning' of this chapter, I 
showed you a picture of the whole skull Now, if the 
hones of the fnce and neck were taken quite away, and 
nothing left but the hollow brain-case (cranium), the 
appearance would be very different. Here is a view of the 
frontal bone, from which all the other bones have been 
removed — 

You see, in front, the 
top of the cavity or socket 
for each of the two eyes; 
and on one side, the place 
where the ear would be, ill 
the living person. This 
brain-case is composed of 
eight bones, most of which 
are closely united by a 
rough edge, like that of a 
saw, the notches of which, shut into each other as the 
teeth of a saw would do, and form what may be called 
seams. These seams are by anatomists called wtttrei, 
and are nine or ten in number, of different lengths, ac- 
cording to the size of the bones, which they separate. 
They are said to be of use in limiting the extent of 
fractures of the skull, and in some diseases of the brain ; 
and doubtless, like everything else which has been 
formed by the beneficent hand of the Creator, they per- 
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form some important part in the great economy of 
nature. 

One of the most important bones of the skull, or 
brain-pan, is that which stretches across the whole fore- 
head, and is called the os frontis, or frontal bone. 
Another across the back of the skull, and of a somewhat 
triangular shape, is the os occipitis, the pointed extremity 
of which, reaches to the crown of the head. Another 
piece, shaped a little like a clam-shell, lies around each 
ear : this is the os temporis, and there are of course two 
of them, one on each side. On the upper sides of the 
head, surrounded by those already described, are the two 
parietal bones. At the bottom of the skull, and wedging 
in, and locking together nearly all the bones of the head 
and face, lies the os sphenoides ; this is in shape, some- 
thing like a bat with extended wings, and has attach- 
ment to fourteen distinct bones. The os ceth?noides, so 
called from its resemblance to a sieve, being perforated 
with a great number of holes, for the transmission of 
the nerves of smell, lies at the root of the nose, joining 
the bones of the face, to those of the head properly so 
called. 

Now, as I shall hereafter show more fully, this whole 
space is filled up with brain. In an adult, the brain 
weighs from two and a half to three pounds and a 
quarter. In a few instances it has been found some- 
what larger. It would be impossible to convey a very 
definite and correct idea of the bony structure of the 
head, without a plate of each distinct bone, and its 
several attachments; and even with this assistance, it 
could hardly be effected. The bones of the skull — 
more especially of the lower part — are so irregular in 
shape, and so grotesque, it may be said, in their arrange- 
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ment8, as to defy description. Perhaps enough has 
been mentioned in this place, to give a general descrip- 
tion of what is meant to be explained. In truth, 
throughout the whole body, there is not so complicated 
and difficult a study as the anatomy of the head ; and 
of its great importance you will be aware, when I re- 
mind you, that all the senses are more or less connected 
with the healthy performance of its functions. 

Concerning the bones which compose the face and 
jaws, much need not be said. There are six bones on 
each side, which form the face, and are grouped together 
under the common name of the tipper jaw. All of these 
bones, like those of the skull, have fanciful names 
assigned to them, and, like them also, they have sutures 
at their uniting parts. 

The lower jaw is one strong bone, which has been 
compared to a horse-shoe, or a crescent ; but a reference 
to the plate will give you a very good idea of it. 

Both the upper and lower jaws serve for the attach- 
ment of very powerful muscles, which are concerned in 
the business of mastication ; as will be explained more 
fully hereafter. 

The Teeth. — Around one of the doors of the cupula, 

and by far the largest of the whole, is a most remarkable 
arrangement, which requires a particular description. 
There is here a slight resemblance to a wheel, with its 
component part* or cogs. 

There are, however, no wheels, but there is something 
like a mill, and an operation similar to grinding is per- 
formed : the motion by which this grinding is effected, 
is very much like that of a pestle and mortar. One of 
the segments of a wheel, with its cogs, remains still 
during the operation, while the other moves up and 
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down upou it, end breaks in pieces the substances which 
are interposed ; in addition to this motion, there is a 
sliding from side to side which takes place, and thus the 
process of grinding is complete. 

Look now at the engraving. This view represents 
the left side of part of the bones of the human face, as it 
would appear, if the outside of both the upper and lower 
jaw were removed, and a portion of each jaw cut away, 
to show the roots of the teeth. 

By this view, 
you will per- 
ceive that the 
upper row of 
teeth, aad the 
corresponding 
jaw, form the 
wheel and its 
cogs, which re- 
main sti 
while the m 

ing wheel, which bruises the food submitted to its 
operation, is the lower jaw, and the teeth contained 
in it, the articular surface of which moves very freely 
in a depression at the base of the skull, beneath the 
ear. 

When the number of teeth is complete in an adult, 
and none have been lost or drawn out, each jaw contains 
sixteen ; and both together, of course hold thirty-two, 
In the engraving, you see there are eight teeth above 
and eight below; that is, just half of the whole. 
Children have but twenty teeth at first, or ten in each 
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There are four hinds of teeth in each jaw — namely, 
four front teeth, two canine teeth, called also eye-teeth, 
four small grinders, and six large grinders. Of these, 
half are. of coarse, on each side. 

The fore-teeth and eve-teeth hare bat one root each. 

The small grinders do not often have more than one, 
bat they are usually indented lengthwise, so as to give 
the appearance of two. The large grinders of the lower 
jaw have two roots, and those of the upper have three — 
two before and one behind, or on the inside. 

Who does not admire a good set of teeth ? With 
many people they are one of the principal marks of 
beauty. But they are also usrfyi as well as handsome, 
so long as they remain sound. The teeth of some per- 
sons remain sound and beautiful all their days. Would 
you like to have yours the same ? Let us then attend 
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to the following particular account of them; and 
perhaps, when we know their nature and structure 
more fully, we may better know how to take care of 
them. 

The teeth are not set exactly into the jaw-bone itself, 
although they appear to be so, but into a bony appendage, 
which is called the alveolar process, which forms the % true 
socketsof the teeth. These sockets, in old age, and when 
the teeth are no longer contained within them, become 
absorbed, and are carried away into the mass of circulating 
fluids, by a process yet to be mentioned ; hence arises 
that flatness of the lower jaw, and apparent shrinking 
of the face, which we observe in elderly persons. 

Like the rest of the bones, the teeth consist princi- 
pally of earthy substance — I mean lime. But at first, 
children can hardly be said to have bones of any kind. 
Some have become to be a little solid, others have not. 
Where the bones afterwards are, there is at first a piece, 
or lump of something, which is nearly transparent, and 
more like jelly than bone. This in time ossifies, that is, 
becomes solid, and thus forms bone. 

Growth of the Teeth. — The teeth as well as the 
other bones, are at first, mere pieces of jelly. They do 
not appear at birth, for they are within the jaw-bone. 
And what may seem strange, the lumps of jelly-like 
substance, which make both sets of teeth (those which 
are shed early, and also those which come afterwards in 
their place) are there at the same time; one set near 
the edge of the jaw-bone, for early use, and the other a 
little deeper within it. 

It will greatly assist you in understanding me, if you 
examine the following engraving. It shows the teeth 
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as they appear in a child, before it has shed many of the 
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this gradually growing larger, all the jelly becom 

absorbed, and its place occupied by bone. 

The teeth, however, consist of something cist' besides 
solid bono. If they did not, they would very soon wear 
out. Do you think apiece of common bone, put in the 
place of a tooth, would last us to chew with for half a 
century or more ? By no means. I will therefore tell 
you of the 

Structure of tne Teoili. — Each tooth consists of 
three parts, the ci-oica, the neck, and the fang. The 
fang or root, is the part which is set firmly in a socket 
in the alveolar process at the jaw-bone, before mentioned, 
as if it were driven in like a nail. The neck is close to 
the edge of the juw, where the skin or membrane which 
covers the jaw-bone, joins to the tooth and adheres to it. 
(It is this membrane, as well as the gum, which the 
dentist separates from the tooth with his lancet, -when 
about to extract it.) The tooth is a little smaller here, 
like a neck, or as if a cord had been tied tightly around, 
and indented it. The crown or body of the tooth, is that 
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part which we see above the gum. Every tooth has blood 
and feeling in it j but of this I cannot tell you the parti- 
culars here. You will find more about it in another chapter. 

Now to prevent the teeth from wearing out, as a piece 
of common bone would do, this crown is coated all over 
with something much harder than any bone in the 
human body. It is called enamel. 

Uses of the Teeth. — Hard as it is however, enamel 
will wear out in time. It will wear out much sooner, if 
the teeth be picked with pins and needles, an offensive 
practice which some persons of coarse habits resort to. 
These things are too hard, even for the hard enamel, and 
are apt to crumble it off. So is the practice of cracking 
nuts with the teeth, or indeed the biting of any sub- 
stance, harder than the crust of good dry bread. If 
accustomed to bite nothing harder than that is, and if 
not injured in any other way — for there are a thousand 
ways of injuring the teeth— they may perhaps last all 
our lives. But if the enamel once gets broken, so that 
the air is admitted to the softer bone under it, the tooth 
soon becomes hollow, or decays. Like any other part of 
this wonderful frame which God has given us, the teeth 
will however last the longer for being modwately used. 

Those kinds of food and drink which injure the 
stomach, also injure the teeth, and cause the enamel to 
become soft, and break away. Why this is so, is a ques- 
tion which it would take too long to answer here ; but 
you may believe the fact. In another place, I shall pro- 
bably say more on this subjeet. 

One thing, however, now. The teeth must be kept 
perfectly clean. Never, on any account, omit to clean 
them night and morning at least, with a proper brush ; 
this is a practice, no less required by delicacy, than by a 
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due regard to health and comfort; — to the preservation 
of the teeth themselves, — and as a means of escape, 
from the racking torments of the tooth- ache. 

Bones of the Bar. — Of all the complicated machinery 
which is contained in the human body, none is more 
apparently intricate, and more difficult to comprehend, 
than the structure and uses of the organ, the bony por- 
tion of which I am about to describe to you. 

About three-quarters of an inch, within each of the 
two sides of the cupola — the ears — is a film or mem- 
brane drawn tightly across the passage, like a drum-head. 
This is called the membrane of the tympanum — tym- 
panum being the Latin word for drum; and a cavity 
behind the membrane is, of itself, called the tympanum. 
In this latter cavity are four small bones ; and they 
are undoubtedly concerned with the sense of hearing. 
Sounds reach the brain, through the passage of the ear; 
and if there were no ear, we should hear no sound. He 
who made the ear for sound, made all parts of it for 
some object ; and we must believe that every part of it 
is useful. 

The bone at (a) is called the 
malUtis, because it has been sup- 
posed to resemble a mallet or 
hammer; but it looks as much 
like a crooked club, with a branch 
sticking out of it, as like either. 
It is close to the membrane of 
the tympanum, and touches it, 
at the point marked e. 

The incus, or anvil (6), is the next. It looks as much 
like one of the smaller double teeth, as like an anvil. It 
receives the round head of the mallet. 
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A little further on, is the little ring (c). It is very 
small, and seems to connect the incus to the stirrup. 
Anatomists, however, do not call it a ring. They call it 
by the hard name of 05 orbiadare. Os means bone, and 
orbiadare means ring-shaped. 

The stapes, or stirrup (d), you cannot help knowing 
by its shape. It is the farthest within the tympanum. 

This little chain of bones is stretched along, in the 
passage from the outside, towards the inside of the head, 
beginning at the membrane of the tympanum, and end- 
ing at a small opening, at a considerable distance within 
the cavity ; which with its covering membrane forms a 
kind of inner drum. They stand in the engraving nearly 
as they do in the right ear of a person, with the malleus 
outward, and the stapes inward towards the brain. 

The diagram given is magnified some seven or eight 
times. 

Bone of tbe Tbroat. — It is proper to mention, in 
this place, that there is a curious little bone inside the 
neck, near the root of the tongue, called the hyoides or 
08 hyoides. This little member, has been supposed to 
resemble the Greek letter v — upsilon — and it appears to 
resemble our own letter v nearly as much. You will 
examine for yourselves. 

This bone is prominently concerned, in 
keeping in their proper places the parts 
of the body which are employed in 
speaking, chewing, swallowing, &c, as it 
is attached to all the muscles, concerned 
in those operations. 

You must have met with it often, at the root or larger 
end of a bullock's or other animal's tongue, when cooked 
for the table. 
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Chapteb VIII. 
THE HINGES. 

Tiik * House I Live in ' differs in some respects, as you 
have already seen, from most other buildings. I will 
mention one more important point, in which there is a 
striking difference. 

An ordinary building of wood, brick, or atone, is 
intended to stand firmly, and for some time. No part, 
excepting perhaps the doors and windows, is made for 
motion. The ends of each portion, are usually fitted to- 
gether by square-edged joints, with the greatest exact- 
ness. Then, to complete the whole, and make the 
frame as firm as possible, girths, studs, braces, &c, are 
added. 

There are indeed a few parts of the House 1 occupy, 
which are not intended to have much motion; but in 
general the reverse is the case. Even the girths, braces, 
and studs, are designed to regulate and direct its move- 
ments, but not entirely to prevent them. The joints, 
instead of being framed together by means of square 
tendons and deep mortices, and kept as dry as possible, 
are rounded and made smooth, and moistened by a sort 
of oil, to fit them for motion, rather than to hinder it. 

There are, indeed, a few joints — if joints they ought 
to be called — which are firm and unyielding. I refer to 
the teeth. These, as we have seen, are set into the jaw- 
bones, as firmly as are tenons into mortices, and even 
more so. They seem to stand there, like nails or spikes, 
when driven into planks or timbers. The bones of the 
head too, are joined firmly together in adults, as you 
have already been told. 
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Some of the joints of the human frame are real hinges. 
To this class belong the knee-joints, the joints of the 
toes and ringers, and those of the elbow. The lower 
jaw may also be called a hinge-joint. The ankle-joints, 
the joints of the wrist, and indeed many othere, some- 
times move like hinges, but they perform other, and very 
different motions besides. 

Hip Joint. — But the most carious joints in the hu- 
man frame, are what are called the ball-and-socket jointt. 
The more important of these, are the shoulder Find the 
hip. I will show you a plate of the one at the hip — 

At a you see the deep hol- 
low or socket in the bone, 
where the round head of the 
femur, or thigh-bone, moves. 
This round head is drawn back 
from the bottom of the socket f[,y. 
a little way, in order to show "IBB 
the round ligament near a. 
The latter is a very tough, 
strong cord, fixed by one end 
very firmly at the bottom of 
the socket j and by the other, 
fastened as strongly, to the 
round head of the femur. If 
it were not for this ligament, 
the joint would he dislocated, 
or slipped out of its place, a 
thousand times more frequently tlian at present, for 
indeed it now but seldom happens. I ought also to say, 
that there is a tough, gristly rim around the socket at 
the hip, which greatly increases its depth. This socket 
u called the acetabulum; meaning vinegwt-eu.-^. \\.-««& 
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supposed, as I observed before, to resemble one kind of 
ancient vinegar-cup, in use among the Romans. 

1 will show you a figure of another ball-and-socket 
joint, and also of a hinge-joint — the shoulder being an 
ill lustration of the ball working in a socket, and the 
elbow acting upon the principle of a hinge. Every one 
understands the nature of a hinge, which i» in such con- 
stant use, and therefore the motion of the elbow-joint, 
will be very readily understood. It has been asserted 
by some authors, that the first mechanic who ever 
formed a door-hinge, took the idea of it from the hinge- 
joint of some dead animal. But of this, of course, we 
know nothing. Now for the engraving. 

I will first describe the 
joint of the elbow. The 
lower portion of the arm 
is formed of two bones, 
one large, called the ulna, 
and the other smaller, 
called the radius. The 
upper eud of the small 
bone d, is a little rounded, 
and it lies against a small 
hollow, or depression in 
the other bone, the ulna, 
at g, to which it is tied 
by cords, called liga- 
ments, particularly by 
one which goes round it 
like a band. The ends 
of these two bones, thus 
united, turn on the end 
of the upper one, which is rounded and tipped with 
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cartilage, and thus fitted for the purpose, as you may see 
at/. They are kept together in a living person (as 
indeed all hones are) hy hroad and short straps or cords, 
called ligaments, which adhere to each end of the hone, 
a little way from the joint, and are very tight and strong, 
and yet not so tight as to hinder the proper degree of 
motion. 

Let us here stop to reflect upon the great proof of 
intelligence and design, which is here so admirably 
displayed. 

To enjoy the entire use of the arm, two distinct mo- 
tions are requisite, which may he employed separately 
or together, at will. For this purpose, while one of the 
bones of the fore-arm only, the ulna, is attached to the 
humerus, or hone of the upper-arm, the smaller bone of 
the fore-arm, or radius, is enabled to move in a hollow, or 
depression of the ulna, by means of its rounded upper end. 
A glance at the plate will readily explain this. At 
the lower end of the arm this arrangement is reversed : 
the radius, instead of furnishing the head or rotating 
tubercle, becomes in turn the recipient, and the promi- 
nence of the ulna plays within a depression on its surface. 
By means of this reversed arrangement, the greatest 
freedom of motion is admitted, and by the greater plia- 
bility which is gained, fractures and dislocations are 
rendered less likely to occur. 

But a ball-and-socket joint is more curious still. The 
bone which is represented at b, is the scapula, or shoulder- 
blade. The hollow place at e, is the socket in which the 
round head, or ball, a, of the upper bone of the arm (the 
humerus), plays freely, when the arm is moved. The 
socket is so shallow, and the ligaments so long, in order 
to enable us to make almost every kind oi mo£v?&^iSSb. 
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our arms, that it is much more easily slipped out of joint 
or dislocated, than are the hinge -joints. Even the hip, 
which is also a ball-and-socket joint, has a much deeper 
socket; and it is pirtly on this account, and by a different 
arrangement of muscles, that we cannot swing our legs 
round, with as much freedom as we can our arms. 

But though the shoulder- joint is rather easily dislo- 
cated, it is not so readily put into its place again, when 
it once gets out, as you may imagine. It sometimes 
requires all the skill of a surgeon, and the strength of 
one or two strong men j and in the case of the hip-joint, 
it is still more difficult. 

The number of hinge and other joints, in the frame of 
the ' House I Live in ' is very great. It must be nearly, 
if not quite, a hundred and fifty. 

You see the wisdom of the great Creator, fully dis- 
played in this structure and connexion of the bones. 
What if the joint of the knee could move in every direc- 
tion, like that of the shoulder? Do you not see that, 
when we walked, the legs would have dangled about 
strangely, instead of moving backwards and forwards in 
one direction only ? And is it not plain that we never 
could have stood firmly on the ground ? In like manner, 
how very inconvenient it would have been, to have our 
finger-joints move one way as well as another ! On the 
contrary, how confined and cramped would have been 
the motion of the arm, if the shoulder had been like 
the knee, and had only permitted the arm to swing back- 
wards and forwards, without our being able to carry it 
outward from the body ! 

The builders of machines have sometimes made joints 
in their machinery very much like the shoulder-joint ; 
but it is doubtful whether they ever could have coc- 
trived such, if they had not first looked at the bones of 
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man, or some other animal; for other animals have 
these various sorts of joints adapted to their peculiar 
wants, as well as man. 

JUffaments. — But how are the joints held in their 
places P When we take up a bone that has lain, perhaps 
lor years, bleaching in the sun and rain, we see that the 
ends are smooth, and some of them hinge-like j but if 
we take up two such bones, and put them together, they 
will not stay in that condition a moment, unless they 
are fastened by strings or wires, or something of the 
kind. How then are they kept together in the living 
person ? This is what I am now about to tell you. 

They are held together by short and strong straps, 
called ligaments. Some of them, however, are longer, 
and begin at a considerable distance, say an inch or two, 
from the very end of one bone, and then, after passing 
over the joint, are fastened into the next. This strap, 
or ligament, does not adhere or stick to the joint, as it 
merely passes loosely over it, and is only fastened strongly, 
where it commences, and where it is inserted, as if it 
were there, glued to the bone. The inside, where, in 
crossing, it lies against or rests gently on the joint, is very 
smooth ; so that the joint, in moving, may not grate or 
wear out. 

These ligaments are white and shining, but not always 
very thick, though they are usually very strong. Some of 
them are as narrow as a piece of tape. Others, as at the 
side of the knee, or at the shoulder, are very wide. Some 
cross each other, as in the knee-joint The latter are shown 
|n the next page, in the engraving a. There are others 
that go all round the joint, and completely shut it up: as 
if the ends of the two bones were put into the two open 
ends of a short cylinder, or rather of a short bag or purser 

B 
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and the open ends were then gathered round, and fastened 
tightly to the two hones ; in this way the joint would be 

completely shut up, as in a sack. This 
sort of ligament, is called a capsular liga- 
ment. It would be difficult, nay, even 
impossible, to enumerate all the liga- 
ments in the body ; they are in many 
instances so interwoven with each other, 
and frequently inseparably united. It 
will be sufficient here to mention, that 
the junction of the head with the spine, 
the whole length of the spine itself; the 
hand and the foot, are literally crowded 
with ligaments of different shapes and 
attachments, as may be best adapted for 
imparting strength and flexibility ; and 
that each of the larger joints has several 
ligaments in connection with it, the 
knee-joint alone, being considered by 
some anatomists, as having fourteen dis- 
tinct ligaments to its own use. 
Capsules. — The bags, or sacks, called capsular liga- 
ments, are principally intended to prevent the joint from 
being easily slipped out, or dislocated. They also serve 
for another purpose, scarcely less important— a purpose 
which shows the wisdom of the great Creator in the 
contrivance of the human frame, more than almost any 
other; if, indeed, any comparison can be made where 
all is excellent. 

Wear of tbe Joints. — Now, what prevents the joints 
of the human body from rapidly wearing out, when we 
walk much, or run swiftly P 
The Father of the universe is the preserver, as well 
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as the creator of this ' wondrous frame.' Was there 
not something done to keep these joints oiled, if I may 
so call it, they would not last long. Take the knee, for 
example, and think what a vast deal of friction or 
rubbing together of the end of the thigh-bone, and of 
the two leg-bones, there must be. 

A traveller probably swings each leg, in walking, 
about 1,200 times in a mile. If he should walk thirty 
miles a-day all the year, excepting Sundays, he would 
swing each knee 15,024,000 times. 

Were he to do this every year, from the time he was 
twenty years old till he was seventy, or for a period of 
half a century, the number of movements would be 
751,200,000 times ! 

6 A continual dropping/ it is said, and it means 
dropping of water, ' will wear away a rock.' And the 
saying, though old, is true. This continued rubbing of 
the bones of the knee together, if they were allowed to 
get dry, would wear them so much in a single day, that 
we should hear a grating noise at every step, long before 
night, and in a very few days the bones would be com- 
pletely worn out, and unfit for use. I question if they 
would last even a whole day. Iron or steel, or even the 
hardest material you can think of, would wear out in a 
very short time. What, then, can be the reason why 
the knees, and all the other joints do not wear out P 
There is no place to put in tar or oil to prevent it, as is 
done in various mechanical contrivances, of human con- 
struction, and without which, their due operation could 
not be sustained. 

Sjrnovia. — 1 have said, that many of the joints are 
completely shut up, as if they were in a sack. Now, the 
Author of the frame has so contrived it, that a substance, 

x2 
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called synovia, which answers all the purposes of oil 01 
tar, continually oozes out, on the inside of the ligaments, 
at the joints, and keeps the ligaments themselves, and 
the joints, soft and moist Can anything be more 
curious? Can anything prove more clearly a great 
Designer, or, as I might say, a great Master Builder? 

One thing may be advantageously remembered:— 
The synovia, or liquor which thus oozes out to lubricate 
the joints, will be of just the right quality and quantity, 
when we are in perfect health. If we are unwell, there 
may be too little or too much, or it may be too thick 
or too thin. When we use food or drink that is too 
heating or irritating, after awhile the synovia will be- 
come less in quantity, or of poorer quality. It is said 
that persons who use much spirits or opium, or continually 
eat improper or heating food, are very apt, in the end, 
to have a grating in their knees and other joints. 

In all such cases, as in most other evils, prevention— 
where we can prevent them — is better than cure. 
Those who live on a moderate quantity of plain food, 
and avoid strong drinks, and who work steadily but 
moderately, rarely have any trouble of this sort. 

It has been said that the ligaments hold the joints 
together. They do so ; but the tendons or straps which 
go off from the ends of the muscles, and are fastened 
into the several bones around their joints, materially 
assist in keeping them together. There are other won- 
derful contrivances, to cause the joints to be firm and 
yet moveable, but it would take too long to go fully 
into the subject now. 

Abuses of the Joints. — That the great Creator 
made the joints to be used, is proved from their curious 
structure, and from the substance prepared to moisten 
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them; but that they were not made to be used too 
violently, is also proved by the fact, that if thus used, 
they become diseased. Sometimes the liquor called the 
synovia dries away ; in these cases, we hear the grating 
sound already mentioned, and the limb becomes stiff and 
incapable of motion ; at others, the joints become pain- 
ful and often enlarged. It is but seldom, however, that 
they become diseased from mere walking, if we walk 
-ever so much, provided our habits are temperate and 
regular ; though occasionally rheumatic and other pain- 
ful affections will encroach upon the ease of our sensa- 
tions, and the symmetry of our forms. 



Chapter IX. 

REVIEW. 

Let us here sum up, or review, what we have read ; it 
will be very useful in fixing more strongly in the mind, 
that knowledge which we have already gained j and 
enable us to start with greater confidence and advantage, 
upon the topics which will next demand our attention. 

Wnmber of Bones. — The cranium, or that part of the 
head which contains the brain, consists of eight different 
bones. There are fourteen bones of the face, besides 
thirty-two teeth. Then there are four very small bones 
in each ear, and one at the root of the tongue. Thus 
the whole head above the neck contains sixty-three. 
The neck has seven, but as these form the upper part of 
the spine, they are usually reckoned with those of the 
body. 

Here let us stop to comment on the simple, yet 
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effectual, contrivance for increasing' the security of 1 
brain. Had the cranium, or brain-case, been compui 
of one entire bone, instead of several, fractures woi 
have followed almost every injury on its surface, a 
such fractures as do occasionally take place, would pi 
bably be of greater extent, and of corresponding dang 

The spine, or back-bone, contains twenty-four piec 
called vertebra ; and between these and the low 
extremities, are four bones more. There are twent 
tour ribs ; that is, twelve on each side, and a brea 
bone, or sternum, down the middle of the front. Th 
that which is commonly called the body, contains fift 
three bones. 

The upper extremity, including 1 the hand, ar 
clavicle, or collar-bone, and scapula, or shoulder-blac 
consists of thirty-two pieces, or sixty-four on both sid< 
Each lower extremity includes thirty bones ; and thus bo 
together make sixty, besides the small sesamoid bonef 

Now, if we add together these several numbers, i 
shall find that a complete human skeleton contains i 
less than two hundred and forty bones ! Who wou 
suppose this, from a mere view of the human figui 
either while standing, or with the limbs in motion 
We now see that it has a great many joints within : 
and of course a great many bones. At every part 
the body where the bones meet, there is more or le 
of motion (excepting at the junction of the sever 
portions forming the head, face, teeth, and hips), ai 
these may all be moved, nearly at the same install 
Thus there are in the human frame about a hundred ar 
eighty joints. 

We may, indeed, add to this number the small sesi 
moid bones, which are found in the thumbs and grei 



w 



EEVIEW. 55 

toes of older persons, and somewhat resembling the 
knee-pan in shape, though very diminutive in size. Of 
these there are often two in each large joint of the great 
toe, and as many in the large joint of each thumb. 
Adding these, then, to the two hundred and forty, we 
shall have, for the whole number of bones in the human 
frame, two hundred and forty-eight. 

Some make the number about two hundred and sixty ; 
but in this, fourteen sesamoid bones are included. It 
should be remembered that the number of sesamoid 
bones, greatly varies in different individuals, though 
nearly all adult persons have some of them, and some 
individuals have them in other parts of the body besides 
those already mentioned. They are hardly ever larger 
than half a pea. In addition, it may be mentioned, that 
some individuals have two or more supplementary bones 
in the skull, called ossa wonnuma; these, when they 
occur, are of an irregular shape, and seldom larger than 
a small Windsor bean. 

Besides all these, — the breast-bone ; the ossa innomi- 
nata ; and many other bones of the body, are in young per- 
sons composed of several pieces, and some of them are often 
not very strongly united, even when they become older. 

Some few individuals are occasionally met with, who 
have a still greater number of bones ; but these may gene- 
rally be considered as diseased, or abnormally formed per- 
sons. A bony or chalky substance is often formed in the 
flesh, and oftener still in the joints, of those who have the 
gout ; and some of the gristly parts of the body — I mean 
the cartilages and ligaments, occasionally become ossi- 
Jkd, that is converted into a substance resembling bone, 
as do also small portions of the great arteries, or tubes 
which convey the blood. In some diseases, also, the bones 
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become soft, and readily bend, owing to a deficiency of 
the earthy matter of which they are composed. 

Occasionally persona are met with who have six 
fingers on each hand, or six toes on each foot, and some- 
times both ; but these supernumerary fingers and toes, 
do not always have bones in them. 

Skeletons. — When all the bones of a human being, 
or of any other animal, are put together, and fastened to 
each other by pieces of wire, the whole is called a skeleton. 

There is, too, another kind of skeleton, but it is not so 
commonly met with ; nor is it so convenient for use. It 
is made by stripping off all the soft parts of the body, 
excepting the ligaments ; these are suffered to remain, 
and the whole is thoroughly dried. This is called a 
natural skeleton, in contradistinction to the former, which 
is called an artificial skeleton. 

The engraving on the next page represents the human 
skeleton, fastened together by wires, in the manner in 
which it is usually prepared. It is represented in this 
posture, in order to give a different view from that facing 
page 4. 

Anatomy. — The study of the nature and structure of 
the bones, and nothing but the bones, is called osteology; 
that of the muscles, and nothing else, myology, &c. But 
as most people who study these, go further, and learn 
also the shape and structure of the heart, the lungs, the 
brain, the blood-vessels, and, in fact, of all parts of the 
body, some more general name seems necessary for what 
they do. Therefore, we say of those who study all parts 
of the human body, just as it appears the moment the 
soul leaves it, the bones, muscles, tendons, brain, nerves, 
heart, blood-vessels, lungs, skin, &c, that they are 
studying Anatomy. 




. U ,»«. UI — Physiology is something more than all 
tliis. It is the study of the living animal ; how the heart, 




the brain, the eye, the ear, the muscles, the bones, and 
every other part, act. David, the inspired psalmist, felt 
this, when, meditating on the enrions structure of his 
own body, he exclaimed, ' I am fearfully and wonder- 
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In writing this book, it is my intention to describe 
a little both of anatomy and physiology, but into 
pathology I shall not enter, as that will be unnecessary 
for the general reader. Heretofore 1 have treated 
principally of anatomy; the remaining chapters will 
embrace a large proportion of physiology, combining, 
as we proceed, the two subjects together, showing the 
structure of a part, and at the same time pointing out 
its uses, by which method, after what has before been 
explained, a tolerably correct idea of the subject will 
be acquired. 

Bones and Shells. — Before ^closing this chapter, I 
would observe that, although, except in very extraor- 
dinary cases indeed, the bones of deceased human beings 
are left to decay in the grave, the bony parts of the 
inferior animals are turned to great account, in the do- 
mestic and useful arts. The handles of common knives, 
and innumerable little articles in every-day use, are 
made of bone ; from which also, some valuable products 
are obtained by the aid of chemistry. Ground bones 
make excellent manure for certain descriptions of land, 
and thus not only become valuable to the farmer, but 
furnish a beautiful illustration of the laws of nature, by 
which the constituent elements of the animal frame are 
made to contribute to the growth of vegetables, upon 
which human existence so greatly depends. 

Ivory is another kind of bone, for it is the tooth of 
the elephant; as is also that useful substance, whale- 
bone, which is part of the structure of the enormous 
jaws of the whale. From the horns of animals, combs, 
lanterns, whip-handles, and many other articles, are 
made, while the covering of the tortoise, and the shell 
of a certain species of oyster, furnish us with those 
beautiful substances, tortoise-shell and mother-of-pearl. 
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The shells and bones of animals, not only ten 
a support to the softer parte, but also as a firm defi 
What would become of the tender frame of the 
tortoise, the lobster, the crab, the oyster, and z 
other Hying' things, if they were not covered over, 
protected, as with a shield, by a hard buckler of si 
The soft parts of the human body, which are : 
essential to life, are in many instances well defende 
the same manner, by the solid, unyielding mate 
which envelop them. As, for instance, the brain 
spinal marrow, the lungs, the heart, and the liver. 

Now a portion of the shell of every animal, is foi 
of lime. There is not so much difference between 
bones of man, and the shell of the tortoise or the lob 
as may be supposed, though the colour is very diffei 
All contain, more or less, some of the same ingredii 
A very large proportion of the lobster-shell is lime 
the tortoise-shell the quantity is much less ; and ] 
contains but very little. Bones, as I have before 
served, contain a large admixture of this earth. 



Chapteb X. 

COVERING OF THE HOUSE. 



The covering of the 'House I Live in ' differs more : 
other buildings — that is, possesses more peculiarity 
than almost any other part of it, though every pa 
peculiar, admirable, and demands the highest praise, 
differs from ordinary buildings, in containing no a 
corners or square edges; for everything, even the sma 
part, is more or less rounded. It seems as if the g 
Architect of nature, had regarded roundness as a bea 
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and squareness as a deformity ; while, on the contrary, 
square sides, square edges, and angles of various degrees, 
appear to be regarded by the human architect as points 
of beauty ; for not only are single buildings erected with 
regard to squareness of form, but whole towns and cities, 
where practicable, are often constructed on the same 
principle. 

Tbe Periosteum. — How different the structure of 
the ' House I Live in ' ! Every bone of the frame, as if to 
prevent the possibility of having any rough sides or 
corners, is neatly covered with a very thin membranous 
substance ; this is called the periosteum. Peri means 
around, and os means the bone or bones. There is a 
plain reason for this periosteum being used : our build- 
ings, the work of men's hands, are fixed and stationary ; 
they are not intended for motion ; while the frame, and 
almost every part of the human body, is made to move ; 
and where there is motion, it is desirable that the parts 
should be rounded, and every possible means used to 
prevent friction or wearing. Besides this, the peri- 
osteum has another and very important office — that 
of conveying nourishment and vitality into the very 
interior of the bone which it surrounds, by means of 
innumerable little blood-vessels, which ramify upon its 
surface ; and dive deeply into its recesses. 

And every bone * is covered over with this thin sub- 
stance. So also we have the muscles with their tendons, 
and it is the muscles, generally, which give roundness and 
beauty to the human body and limbs. A large number 

* Or rather, every bone except the teeth, which, where they stand oat 
of the giims, are covered with enamel. A thin membrane, like the peri- 
osteum, would do 90 good, as it would soon wear out in eating. The 
ends of the bones, also, where they rub against each other— I mean at 
the joints— are covered with a white and somewhat elastic substance, 
ri* n the eartilage$ f which have been before mentioned. 
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of them are situated on the bones, especially the long 
bones, but a few are extended between them. The 
bones are generally smallest in the middle, and increase 
in size towards the extremities, at the joints ; but the 
muscles are usually the reverse of this. They are largest 
towards the middle of the bones, and grow smaller 
towards their extremities. 

We have a striking example of what I have just 
stated, in the case of the arms. The bones of the arm, 
as seen in the skeleton, are so large at the joints, and so 
small in the middle, as to make the limb appear almost 
ugly. But when we see it dressed up with muscles and 
covered with the skin, it is very well proportioned. The 
elbow in most persons, is scarcely larger than the arm 
both above and below it, and this is caused, as I have 
said before, by the muscles. They are larger where the 
bones are smaller, and grow smaller till they arrive at 
the joints, where they run into tendons. 

But before I go further, I must tell you what Muscles 
and Tendons are. 

The Muscles. — The muscles are the flesh — that is, 
the lean part of it — and are of a reddish colour, as you 
have probably observed. The red colour is caused by 
the blood ; for it is not only true that blood, in small 
veins and arteries, and some even of very considerable size, 
runs through them in every direction, but it also tinges 
their whole substance. We know this is so, because, in 
the case of animal flesh used for food, when the muscles 
have been soaked and boiled long enough, the redness 
disappears ; and the water in which it has been soaked, 
is more or less tinged with blood. 

The Tendons.— Some of the muscles are fastened 
immediately to the bones, and grow, as it were, into 
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them; and in this case, the covering of the bones, or 
periosteum, seems like a sort of glue, intended to cement 
the muscle and hone together. In general, however, 
the muscles are not themselves fastened to the bone, 
but terminate towards each end, by one or more tendons. 
These tendons are white, flattened substances, like belts 
or straps, and are very tough and unyielding. When 
properly prepared, by art, from animals, they are some- 
times called whit-leather ; and it is almost as difficult 
to break this as it would be to break real leather. The 
muscles, then, usually terminate in tendons, and it is the 
latter which grow to the bone ; though, as before ob- 
served, the muscles sometimes adhere to the bones directly 
at one of their ends, without the intervention of tendons. 
Structure of Muscles. — The substance of muscles 
is thready or fibrous. You have probably observed that 
a piece of lean meat, when boiled, has a thready, fibrous 
appearance. Now there is one thing about muscles which 
does not so readily appear after boiling, as it does before. 
Usually a piece of meat, to be boiled, is cut off in 
such a manner that it includes parts of several different 
muscles, being generally cut crossways ; and the whole 
seems like a solid, or nearly solid mass; whereas, if 
separated lengthways, following the natural course of 
thejfibres, it could be parted out, each muscle by itself; 
and its fibrous texture more readily seen, though of 
course not so easily, after cooking. Such is the case 
with a piece of beef taken from the leg of the ox ; and 
such would be the case with a piece of flesh taken from 
the human leg or arm. These separate muscles are con- 
nected to each other by means of what is called cellular 
substance — a fine sort of membrane which I shall have 
occasion to describe hereafter. Each thread or fibre of 
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c vary muscle, is also connected to every other fibre which 
lies next to it, by the same sort of cellular membrane. 

Thus, a mass of lean flash, n'""!*" 1 to that which 
we obtain from the limbs or other parts of animals, con- 
sists of smaller bundles of flesh, connected together by 
the cellular membrane, but not so tightly as to hinder 
each bundle, from moving or sliding about a little among 
the rest. Now each muscle, in like manner, consists of 
a great multitude of fibres, also con- 
nected together by cellular membrane. 
It is also thought by many anatomists, 
that each fibre is made up of a great 
many smaller fibres, so small as not to 
be visible to the naked eye. 

The number of muscles in the human 
body is very great. Anatomists do not 
4igree about the number, because there 
are many which some reckon as only one 
muscle, while others call them two (for 
they have really a double appearance), 
and because a few are so minute, that, 
some do not count them at all. They 
are usually, though not always, arranged 
in pairs ; that is, there is one on the 
right side of the body exactly like one 
on the left aide, opposite to it ; and so on. 
We cannot reckon the whole number at 
less than four hundred and fifty, and 
some make it five hundred and twenty, 

I have said that many of these muscles 
end in tendons, or thin whitish straps. Sometimes they 
terminate in two tendons. The biceps imacU (so called 
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from hi, two, and caput, a head) lies on the front part of 
the arm, haying its upper extremity fastened to the top 
of the scapula, or shoulder-blade, by two separate tendons, 
or sinews ; while the lower end is attached to the upper 
part of that bone of the fore-arm called the radius, in 
the usual manner, by one tendon only. 

The annexed engraving will convey a tolerably cor- 
rect idea, of the shape of the muscles I have just been 
speaking of, as well as of muscles and tendons in general. 
You will perceive in the figure, at a short distance from 
the bottom, a sort of square projection, by which the 
artist means to represent a small portion of a tendinous 
expansion, which goes off at this part of the muscle, and 
dipping down amongst, and uniting with, the muscles 
of the fore-arm, assists in binding the whole together, 
and preserving a unity of action. 

Few muscles only have double tendons, and of those 
which have this peculiarity, few present so perfect and so 
beautiful an appearance, as the biceps. 

Action of Muscles. — In front of St. Peter's Church, 
at Home, stands an obelisk of red Egyptian granite, up- 
wards of one hundred and twenty feet in height. It 
was conveyed from Egypt to Home, by order of the 
Roman Emperor Caligula, where it remained partly 
buried in the earth on the spot where it had been 
deposited, until about two hundred and fifty years ago, 
when Pope Sixtus the Fifth, with the assistance of forty- 
one strong and elaborate pieces of machinery, and the 
further aid of eight hundred men, and one hundred and 
sixty horses, succeeded in getting it out of the ground. 
Four months more were required, to remove it to a 
further distance of fifty or sixty rods, and in that situa- 
tion it at present stands. 

F 
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When they had at length conveyed it to the spot, the 
great difficulty was, how to raise it. A pedestal was 
erected for it to stand upon, designed in the form of four 
lions ; and by means of powerful machines, and many 
strong ropes and tackles, its lower end was at length 
placed upon the pedestal. They then commenced, by the 
aid of machinery, to raise up the column, but when it 
was so far elevated as to be almost ready to stand, the 
ropes, it is said, had stretched so much by the enormous 
weight of the huge mass of granite — so much more than 
had been expected and provided against — that the column 
could be moved no further. 

What was to be done ? Fontana, the master work- 
man, had strictly forbidden all talking; and the men 
stood still, holding upon the tackles so silently, that a 
whisper might have been audible. Suddenly an English 
sailor, who happened to be present, cried out " Wet the 
ropes." This was no sooner said, than done ; when, to 
the surprise and satisfaction of everybody, the ropes 
contracted sufficiently to raise the obelisk to its place 
upon the pedestal, and there it has now remained for 
nearly two hundred and fifty years. 

You probably begin to wonder, what connexion this 
story has with anatomy and physiology. I will tell you. 
The muscles are those parts, by means of which the head 
and limbs are moved, and by which locomotion is effected. 
In short, from the most rapid and energetic movements 
which we are capable of performing, to the slightest 
motion of the little finger, or the eyelid, all is performed 
by the aid of the muscles. 

This motion, or, as it is usually termed, muscular mo- 
tion, is effected by an alternate contraction and relaxation 
of one or more of the muscles, either singly or in com- 
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bination. Being fastened to the bines at each end — 
and in the case of those muscles which move the limbs, 
each extremity is generally attached to a different bone — 
whenever they shrink, or contract, by an effort of voli- 
tion, they draw one of the bones to which they are 
fastened, towards the other. If the muscles which lie 
between the shoulder and the elbow, shorten, or contract, 
either the shoulder must be pulled downwards towards 
the elbow, or the arm below the elbow must be drawn 
upwards towards the shoulder; and the same thing 
happens in other situations. The muscles are not capable 
of shrinking or contracting a great deal, it is true, but 
they will do so to a much greater extent in proportion 
to their length, than wetted ropes can. 

XUustrMiona,— I must explain this matter by another 
engraving. Here is a picture of the right arm. It is 
represented 
as if every- 
thing bad 
been cut 
away from 
the bone, 
except the 
single mus- 
cle of which 
I was just I 
speaking (the 
biceps), and 
a portion of 

the skin. It is represented too, as already contracted, 
and the arm drawn up as far as possible towards the 
shoulder; and you see how large this muscle is - in the 
middle, when thus shortened. 
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In one respect, a muscle does not shrink like a rope ; 
for the latter, when it shortens, or grows larger, swells 
all the way alike ; but when a muscle contracts to draw 
up a limb, it swells principally in the middle. Some 
muscles do not swell so much as this one does when 
they shorten, but they are all enlarged more or less when 
any part of the body is moved by them. 

Perhaps you do not understand, how a muscle, by con-» 
tracting, or shortening, pulls up the arm. I will endea- 
vour to make it more plain. 

I now sit at my table — my right arm lying upon it, 
which, for the sake of explanation, I will consider to be 
as helpless as a stick. Now, if I wish to get my hand 
to my head, how is it to be done ? If a piece of dry rope, 
fastened by one end at the shoulder, and by the other to 
my hand, were moistened, it would shrink a little, and 
raise my hand from the table, but not very far. 

But suppose the lower end of the rope were fastened 
round the middle of my arm, and then caused to shrink ; 
would it not raise the hand higher than before— the 
elbow remaining where it was ? It certainly would, but 
still it would not bring the hand up to the head, nor even 
half way towards it. But suppose, once more, that the 
lower end of the rope were fastened still nearer to the 
elbow, it would of course draw up the hand still more 
than the last. 

Now the end or tendon, of the principal muscle, which 
shrinks to draw the hand up towards the head, is fastened 
to the arm below the elbow, and close to it, so that, 
in shrinking only an inch or so, it draws the hand up to 
the head. If you lay your other hand on the arm, 
between the shoulder and the elbow, you can feel the 
contraction, and at the same time see the muscles swell 
out. 
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If the lower end of the tendon of this muscle were 
fastened lower down, that is, farther from the elbow, 
it would start out so for, when the arm was raised, as to 
cause a very singular and awkward appearance, unless a 
band were put around it at the elbow, to keep it down, 
which would have been very inconvenient. As it now 
is, the tendon starts out a little way, as you may know 
by placing your hand upon it, or under the knee, while 
you are bending the limb. But the matter is so ad- 
mirably contrived by the great Architect, that it renders 
the arm useful, gives it a good shape, and ought to raise 
our thoughts in gratitude to Infinite Wisdom. 

But it must not be thought, that there is only one 
muscle concerned in bending the arm. The truth is, 
that in performing almost any motion of the body, a 
great number of muscles are employed. In moving the 
hand alone, we use nearly forty ; and in using the whole 
arm, not much less, I presume, than a hundred. 

1 have mentioned, that a muscle acts only by contrac- 
tion ; after a short time, this energetic state which it has 
acquired ceases, and the limb or joint which it has 
moved, falls passively back into its original quiescent 
condition. But for many purposes of life, a rapid alter- 
nate contraction and relaxation of particular sets of 
muscles is required ; for this purpose, most muscles are 
provided with antagonists, that is, every muscle which 
performs a contractile motion, has, generally, on the op- 
posite side of the limb, an opposing muscle, which acts 
not only in restoring the equilibrium which had been dis- 
turbed, but, with a corresponding degree of power and 
energy, causes an extending motion. These two sets of 
muscles are called flexors and extensors. 

To illustrate this more clearly, let us revert to tha 
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biceps. This powerful muscle, in conjunction with 
another called the brachialis uderntis, and which lies 
close upon the fore-part of the upper arm j by their 
united contraction bend the elbow. When they had 
spent all their force, the arm would slowly fall straight 
again ; but to effect this straightening with vigour and 
swiftness, a set of muscles are provided, which lie upon 
the back part of the humerus, or bone of the upper arm, 
which, by their sudden contraction, extend the arm with 
as much force as the biceps and its coadjutor had 
previously bent it. 

If you look upon a skeleton, you see how the bones 
at the joints project, and also how rugged the spine, 
and many of the flat bones appear. Now the several 
hundred muscles of our frame All up all these spaces, 
cover the rugged and irregular bones, and produce that 
round, plump, and smooth surface, which a healthy 
human body ordinarily displays. 

Pat. — But I must not leave an impression that the 
muscles and tendons perform all the ' filling up ' of the 
human frame, for this is not the case. They are covered 
by the Skin, which is to be described in the next chapter. 
Nor, indeed, is this quite all, for there is in most per- 
sons, a small quantity of fat intermixed with the muscles; 
and in some persons a great deal of it. The fat is found 
in the soft, white, cellular substance which is placed 
everywhere between the muscles separately, and the 
little bundles of which each are made up. You will 
now be able to understand and remember, the meaning 
of the word cellular, for it means made up of cells, some- 
thing like honeycomb ; and the fat is deposited in those 
cells. A small portion only, of fat is necessary to health ; 
and when found, as is frequently the case, in unusually 
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large quantities; in man or in other animals, it rather 
indicates disease. 

Reflections. — Thus we see, that the great purposes 
which the muscles and tendons subserve, are the filling 
up and beautifying the frame, and furthering the due 
motion of its several parts, separately and in combina- 
tion. Without the muscles and tendons, so wisely 
blended in the construction of the human frame, we 
should be much more helpless than the brutes, and be 
reduced to the stationary condition of plants, and shrubs, 
and other members of the vegetable kingdom. 

But with the large number of muscles which we 
happily possess, how multiplied are our motions. For it 
must be recollected, that not only the movements of the 
head, arms, hands, fingers, back, legs, &c, are performed 
by these means, but also the movements of the chest in 
breathing ; and of the heart in the performance of its 
important functions. These two last vital phenomena, 
are too often unnaturally checked, by those unwise or 
ignorant persons, who invest themselves in clothing, too 
closely and tightly fitted to the form. Besides these uses, 
the curious processes of mastication and swallowing ; of 
speaking, singing, crying, and laughing, are chiefly 
effected by the assistance of the muscles. The muscles 
have other uses, besides those of aiding beauty and 
creating motion ; but the reader will not be prepared to 
understand them, till he knows more about the Blood, 
and the Circulation. 
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Chapter XL 

COVERING OF THE HOUSE. 

The Skin. — I have already told you what cellular 
membrane is. Now the first layer of the covering of the 
* House I Live in/ that layer placed most internally, for 
there are three of them, consists of this membrane in 
large quantity, and, as it were, firmly pressed together. 
It has a closely interwoven, fibrous appearance, all the 
fibres crossing each other in every direction, like the felt 
of a hat ; is strong and elastic, and capable of great dis- 
tension and contraction. This material forms the principal 
part of the skin, or more properly of the common integt;* 
merits y for it has received the name of true skin, in 
contradistinction to the other two outer layers, which 
complete the formation of the covering. Thi9 true skin 
— cutis vera of anatomists — is so abundantly supplied 
with blood-vessels, that it seems to be composed of them 
in endless numbers, running along, and crossing each 
other, in almost every direction, together with nerves 
quite as numerous, intermingled with them. Upon the 
surface of the cutis, the nerves become somewhat 
enlarged, forming minute rows, of eminences or pimples. 
These are most plainly visible on the tongue, at the 
edges of the lips, on the palms of the hands, and the tips 
of the fingers, at the extremities of the toes, and soles 
of the feet. Though most plentifully distributed in 
those situations, yet they exist more or less, over all parts 
of the skin, and, from their great number and extreme 
sensibility, are considered as forming more particularly, 
the organs of touch. The blood-vessels and nerves, are 
so extremely numerous in this portion of our frame, that 
a needle's point cannot be inserted, mt\iwa& farorisi^; 



COVERING OF THE HOUSE. 73 

blood, and producing pain; both which circumstances 
show, that a wound has been given to a blood-vessel, and 
that a nerve has been irritated. 

It is this true skin of oxen, deer, sheep, and other 
animals, which is employed in the arts, for the production 
of leather. In tanning, currying, and dressing leather, 
the outer layers of integument are scraped off, and 
nothing remains but the true skin, wlrich is then submitted 
to various chemical and mechanical processes, to complete 
the preparation. But leather does not solely consist of 
this skin ; for tannin, the active principle contained in 
the oak bark, which is employed in its preparation, com- 
bines with the raw hide, condenses it ; and gives it a 
preservative property. 

Colouring of the Skin. — We have now arrived at 
the consideration, of the colour of the human body. As 
far as I have already described the skin, the colour is 
exactly alike in all people, whether black, red, or white. 
Here, spread over the true skin ; the part which forms 
the leather — on a thin, gauze-like membrane, technically 
termed rele mucosum, and underneath the outer covering 
of all (yet to be described), is a soft, pulpy, or jelly-like 
substance, which contains the colour. In the African, 
this pulpy substance is black ; in the native American, 
it is red, or copper-coloured ; in the Asiatic, it is yellow ; 
and in the European, white ; in Mulattoes, of course, it 
is of various shades. Here, then, you see the cause of 
that variety of colour, which exists among the different 
families of the human race. 

It is surprising to find how ignorant most persons are, 
on this subject of the colour of the skin. Some have 
never thought of it at all , others suppose that the whole 
mass of our bodies is darker or lighter throughout, ac- 
cording to the indication of out £*&e% at \vKft»\ ^ass» 
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suppose that the colour is in the blood ; and some, again, 
that it is in the true skin, or that part which can be formed 
into leather. But we see that none of these are right — 
that the skin itself —the title skin, properly so called— is 
alike, both in texture and hue, throughout the whole 
human race. 

That this colouring matter effects some important 
purpose connected with our well-being, we may be 
thoroughly assured, although philosophers have hitherto 
failed in discovering it. In the Negro it is not only 
darker, but of a more dense substance, than in fairer 
races; and even among Europeans, it varies in thickness 
in different parts of the body — hence the different shades 
of colour, in various parts of the same individual. 

There have been a great many conjectures about the 
uses of this colouring matter; but there is very little 
true knowledge concerning it. We know, indeed, that 
a dark skin, as it allows the heat of the body to escape 
more rapidly than a light one, renders a person cooler, 
in hot weather, and in sultry climates ; but it is difficult 
to believe that this is the principal reason for its 
existence, as we know that natives of different countries 
under the same latitude, have a range of colour, from 
perfect black, to a complexion almost as fair as Europeans. 

Change of Colour. — There is a curious fact which 
deserves to be mentioned in this place. The colouring 
matter of some persons has been known to change. 
There have been several negroes, and a few Ked Indians 
observed, upon whose limbs spots of a chalky white have 
appeared, which enlarged and spread, until the whole 
body became white. These changes however, are 
generally ascribed to a disease, partaking, in some degree, 
of the nature of leprosy. 
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The Cuticle. — I observed, that the integuments of 
the body, consisted of three distinct layers separable by 
the art of the dissector. I have already described the 
two, which lie most internally, and it remains now to 
describe the outer superficial coating. 

This is generally known by the name of cuticfe; 
sometimes it is called epidermis, or scarf skin, but cuticle 
may perhaps be considered as the best name. It is an 
extremely thin, semi-transparent membrane, which covers 
over, in every part, the other layers I have described ; 
yet, though so closely adherent, in a state of health ; by 
the application of boiling water, or blistering substances, 
it is readily separated from its connexions. This must be 
familiar to everybody, as scalds, burns, and the produc- 
tion of blisters, are of too common occurrence. Many 
diseases also cause the cuticle to be cast off, when its 
place is readily supplied, by a new deposition of the same 
material 

Here we may stop to admire, another great proof of 
the beneficence, which the All-wise Creator has dis- 
played in his numerous works. The facility with which 
the cuticle is renewed after accidents, or disease, is 
wonderful. The new production appears with so much 
rapidity, that it might be thought that it was already 
formed under the old one, as are the second, or perma- 
nent teeth, under the primary set, which they push 
out. But it is not so. The new cuticle never grows, 
till the old one is either dead, or separated from its at- 
tachments. 

Were this not the case, to what pain and inconvenience 
should we be subjected, after even trivial injuries j and 
the slightest accident would prevent us from following 
our accustomed pursuits. 
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Here, again, temperance helps us much. These little 
injuries to the skin, though readily healed in such indi- 
viduals as are correct in their habits, and simple in their 
diet, yet often become foul and extensive sores, lasting 
for years, and even ultimately producing death, in those 
unfortunate beings, who addict themselves to gluttony 
and intemperance. 

The colouring matter, if destroyed, is renewed or 
appears again, almost as readily as the cuticle ; but the 
real skin, if once destroyed, never grows again. This is 
the reason, why scars are the consequence of a deep injury 
to the skin. The loss of the cuticle, or the rete mucosum, 
never causes a scar ; they are reproduced exactly as they 
were before; but the true skin, being a much more 
highly organised substance, never recovers the accident. 
The destroyed portion is supplied by a toughish material, 
somewhat resembling the original structure in appear- 
ance, and which in a degree answers the purpose ; but 
it is not real skin, nor are the proper functions performed 
by it. 

The cuticle is not equally thick throughout its whole 
extent, for even in young children and infants, the palms 
of the hands and soles of the feet, are of much greater 
density of structure than elsewhere, and the pressure to 
which those parts afterwards become subject, still fur- 
ther increases their substance. 

You will perhaps form the best idea of what the 
cuticle is, as far as the naked eye can give it you, by 
examining a portion which has by accident become 
separated or grazed oiF from the body. You will then 
perceive how extremely fine and delicate it is — much 
more so than it appears to be, when separated by an 
artificial blister, because by the latter application it is 
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so much soaked by the serum, or watery part of the 
blood, which has been discharged, that it has become 
thickened, and does not present its natural aspect. 

In its healthy condition, this scarf skin is scarcely 
a fiftieth part as thick as the covering of a blister, 
besides which, its transparency is so much greater, 
enabling the colouring matter which lies under it, to be 
plainly visible. 

Although by inspection with the naked eye, a tolera- 
bly correct idea of this membrane may be formed, and 
sufficient for all practical purposes, yet, when viewed 
under powerful lenses, its structure is found to partake 
yery much of the nature of fish-scales. 

Hair and Wails. — As appendages to the skin, may 
here be mentioned the Nails. These are too well known, 
to require minute description in this place. They are 
supposed to be prolongations of the cuticle, or outer skin, 
as boiling water, or long maceration, will remove them 
together. They are of a closely-packed, laminated 
structure, and of a horny appearance, serving as pro- 
tectors to the ends of the toes and fingers, and assisting 
in the apprehension and retention of email objects. 

It will not here be out of place to speak a word 
upon the Hair. Hair, in greater or less quantity, is 
found on all parts of the body, excepting the palms of 
the hands and the soles of the feet, but more particu- 
larly it abounds upon the head. Hairs have their origin 
in little roots or bulbs, which are situated in the true 
tkin, and are supplied with blood-vessels to afford them 
nourishment. There is an evident relation between the 
colour of the hair, and the shade of the skin ; dark- 
skinned individuals have generally dark hair, while the 
hair of fair persons, is usually of a corresponding colour. 
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The hair, like other parts of the body, is liable to dis- 
eases. In this country, we are not much in the habit of 
observing it, but in some parts of Poland and Hungary, 
the peasants, who greatly neglect the necessary virtue of 
cleanliness, and are addicted to many bad and filthy 
habits, are afflicted with a grievous disorder of the roots 
of the hair, by which the whole becomes matted and 
tangled together, in a most disgusting manner. This 
disease is called the plica polonica. 

Oil Glands.— All animal frames seem to require fre- 
quent lubricating or oiling. In some of the feathered 
tribes, this is effected by means of the beak. They have 
a little gland, as it is called, which furnishes them with 
oil, which they press out with the bill, and apply it to the 
feathers, which overlap each other that the rain and 
other moisture may be the more effectually warded off. 

But most other animals, instead of the oil being con- 
tained in a single bag or gland, have it in numerous 
little receptacles almost too small for the naked eye to 
detect, and deeply embedded in the skin. In the skin 
of the sheep they are very thickly scattered indeed, and 
hence the wool of a healthy animal of this class has 
always an unctuous feel. They are very numerous too, 
about the roots of the hair of most animals ; and hence 
it is that the hair— even the human hair — in a state of 
health, appears more or less oily. 

_ Besides these glands, which secrete the oily fluid at 
the roots of the hair, there are many others, situated in 
large numbers on various parts of the human body. 
They are called sebaceous glands or follicles, and are 
found under the cutis in great abundance, wherever 
there is considerable exposure to the air, or much friction, 
as in the nose, ears, groins, arm-pits, &c. There are 
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also other glands, situated under the skin, over the 
entire surface of the body, which are supposed to be 
connected with the function of perspiration. All these 
glands or follicles secrete more or less, an unctuous fluid, 
which lubricates the skin, affords it suppleness, and 
assists in protecting it from the weather, and from the 
effects of friction. This lubricating fluid, healthy and 
necessary as it is, yet without due regard to cleanliness 
of person, is apt occasionally to become a source of disease. 

Cleanliness. — Besides these glands, which I have 
described, there are numerous exhaltnt vessels, which 
pervade the surface of the whole body, giving exit to a 
constant vapoury fluid, which is known by the term 
insensible perspiration, to distinguish it from a more oily 
secretion from glands appropriated to the purpose, 
which is more properly termed sweat. This insensible 
perspiration is continually escaping from living bodies 
in a state of health, while the other secretion is formed 
only during violent exercise, or from a high state of 
temperature. 

That the perspiration is constantly escaping through 
the skin, though insensible to the eye, may be seen by 
holding a bright mirror, or plate of polished metal, over 
any part of the surface of the body. If, unfortunately, 
this insensible perspiration is checked by the application 
of cold, damp, or other causes, for any length of time 
danger, in the form of inflammation, fever, rheumatism, 
or consumption, may ensue. If the perspiration is also 
checked by neglect of cleanliness, in keeping the pores 
of the skin free and unclogged, much mischief may arise. 

There are also other offices performed by the skin, 
which are very curious, but I need not mention them 
further here. The more you become acquainted mtK tfcs> 
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structure of the human body, and particularly of this part 
of it, the more you will perceive how important it is, that 
it should be kept thoroughly clean by frequent washing, 
according to the heat of the climate, and other circum- 
stances. And yet how many persons there are, who pay 
no attention to this important duty, who seldom or never 
wash at all, excepting perhaps their hands and faces! 
Such persons, are hardly fit to be trusted with a habita- 
tion so fearfully and so wonderfully wrought. In truth, 
by their own want of precaution, and utter neglect of so 
obvious a means of preservation, they are seldom as long 
entrusted with it as are others, who are more impressed 
with the importance of the charge committed to them. 
How true are the oft-quoted words, that u Cleanliness is 
next to godliness ! " 



Chapter XII. 

THE COVERING. THE WINDOWS. 

General Remarks. — Before glass was invented, 
the windows of dwelling-houses were small, and made 
in different ways. In summer, they often consisted of a 
mere hole in the side of a building. In the houses of 
some eastern nations, there were no windows of any kind 
in front, or towards their neighbours ; and in China, and 
some other oriental countries, this is the custom to the 
present day. 

In winter, these holes or windows were closed up, 
with something which would partially exclude the cold, 
the rain, and the snow. In some countries of Asia, and 
in ancient Britain, oiled paper was used for this purpose. 
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In France, besides oiled paper, they used talc, isinglass, 
white horn, or thinly-shaved leather. In ancient Borne, 
the rich sometimes used very precious stones, frequently 
employing agate for the windows of their baths. They 
had also the art of working out the horns of ani- 
mals, into large and thin plates, which they used in 
the place of glass for their windows. The Chinese used 
a very fine cloth, covered with a shining varnish ; and, 
sometimes, split oystershells. 

The first windows of common glass — which is made of 
sand, potash, &c, melted together and formed into 
plates — are said to have been made in the time of Con- 
stantino the Great, in the fourth century after Christ ; 
though it appears from later inquiries, that glass 
windows were known in Borne, long before that 
period. But it was not till the fifteenth or sixteenth 
century, that glass was brought into common and gene- 
ral use. 

The Human Bye. — The windows of the human frame 
are unlike those of paper, isinglass, agate, horn, leather, 
cloth, oystershells, or common glass ; nor are they situ- 
ated in the back part of the house, like those of some 
eastern nations ; nor are they very large or numerous. 
There are but two of them, and those of inconsiderable 
size, and they are set in the front of the house, in the 
cupola. 

Both of them open and shut, rise and fall, have the 
curtains drawn or removed, and the blinds opened or 
closed, at the same time, or separately, as required. 
Most windows are only made to be raised, or moved, in 
one direction ; but these move every way, and with the 
greatest ease and rapidity, by means of the pulleys with 
which they are supplied. The curtains may be drawn 

a 
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or removed, almost with the swiftness of lightning, and 
hundreds of times in a minute. 

Situation or the Ey«, — The human eye is of a 
spherical form, the better to collect and concentrate the 
rays of light ; in an adult person it is not more than an 
inch in diameter, and is situated in the cavity of the 
orbit It is not fixed, like the eyes of some animals ; 
but can be made to roll about, upward, downward, and 
sideways. For this purpose, it does not adhere closely 
to the bone, but lies on a soft bed of fatty substance, 
and bos many muscles or cords fastened to the sides 
and bock port of it, as you see in the engraving. 

If the eye of a dead person were cut in half down the 
middle, from the top to the bottom, with the handle of 
the knife held for- 
. ward, and the point 
towards the back of 
thehead,a side view 
of one of these helves 
might be supposed 
to look like the en- 
graving. This view 
of anything is called 
a lection, and this 
, plate consequently 

represents a sectionsl view of the eye. A large whitish 
cord, which you see running from o to the hack side of 
the eye, comes from the brain, and is called the <ptte 
nerve. The rest of the cords between U and e are 
muscles, or little bundles of flesh; and they become 
tendons, or bard whitish cords, of extreme delicacy, at 
the smaller part, where they are fastened to the eye. 
The tendon of the upper muscle, goes round a little piece 
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of bone in the orbit, like a hook, as you find at c. 
The lower one, /, is also fastened in a very ingenious 
manner. 

The tendon that passes round the small projection of 
bone, is fastened to the eye-ball nearly at the top. Now, 
it is easy to see, that if the upper muscle at d should 
contract or shrink, it would separate just as if it were a 
rope, and somebody pulled it ; — that is to say, it would 
pull the top of the eye-ball forward, and cause the fore 
part, at a, to turn downward, so that the person would 
look towards his feet. 

The eye-ball is moved by six muscles, which are 
divided into four straight and two oblique muscles, and 
the names which they bear, are given from their several 
uses and situations. The straight muscles are placed 
one on each side of the ball, one at top, and one at 
bottom; they have their origin from a small hole in 
the skull, through which the optic nerve passes from 
the brain, and which they envelop, and their inser- 
tions insensibly blend with the common covering of the 
eye. 

One of the oblique muscles arises with one of the 
straight ones, and the other comes from the fore part of 
the orbits; they both unite imperceptibly with the 
tunics of the eye. The four straight muscles, and which 
can be seen in the plate, move the ball to either side, 
upward or downwards, as may be wished, according to 
which of them is employed. If all of them are put in 
motion at the same time, their united action draws the 
eye-ball further within the socket. The oblique muscles, 
acting separately, roll the eye to either side ; when they 
act in conjunction, they draw the eye-ball forwards, 

Q2 
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thus having the direct contrary action of the straight 
muscles. 

In the real eye, the tendinous expansion of the muscles 
is not so distinctly divided as it appears in the engraving, 
the fat and cellular membrane, which is very abundant, 
being all removed in the plate, that the peculiar struc- 
ture may be more easily perceived. 

Coats of tbe Bye. — The eye is a round hollow sac, 
containing fluid, which is of two qualities, and is covered 
by several layers or coats. 

The outside, or sclerotic coat, as it is called, can be 
seen in the engraving. It is very thick, and a small 
portion of it, at the fore part, is wanting. In this vacancy 
or opening is set the cornea, a piece of membrane which 
is transparent, that is, can be seen through like glass. 
This transparent part you will find near a. It is placed 
in the sclerotica, as a crystal is set in a watch ; or, if we 
compare the eye to a window, just as a pane of glass is 
set in the frame ; with this difference, however, that a 
pane of glass is seldom round, but the cornea is as round 
as a sixpence. It also projects like the crystals of most 
watches, and through it the rays of light enter the eye, 
and pass to its back part. What we call the white of 
the eye is the sclerotic, or window-frame, as far as we 
can see it, surrounding the cornea. 

The tunica sclerotica, or sclerotic coat of the eye, is 
lined by another and thinner coat, called the choroules. 
The internal surface of the choroides is covered all over, 
excepting at the back part, where the optic nerve 
enters, with a thin, sooty kind of black paste, called by 
anatomists the pigmentum nigrum, which means black 
pigment. 

The use of this black pigment, as I shall explain more 
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fully hereafter, is for the purpose of suffocating or ab- 
sorbing the rays of light, after they have performed the 
duties required of them. 

Where the sclerotica and cornea join, a kind of circular 
membrane or curtain runs inwards, and is represented in 
the cut, by two white lines approaching each other, but 
not quite coming together. When we look at the eye 
of a living person, this curtain is sometimes light blue ; 
in other persons it is grey, hazel, or black. When this 
curtain — called the iris — is blue, the person is said to 
have blue eyes ; when black, he is said to have black 
eyes, &c 

The circular hole in the midle of the iris is called the 
pupil of the eye. It is larger or smaller in proportion as 
the iris is more or less diminished; for the iris will 
shrink or contract a little, like the muscles ; and indeed 
it is endowed with minute muscular fibres. The stronger 
the light is before the eye, the smaller is the pupil. 
When we are in the dark, it becomes very large, in 
order to admit as many rays of light as possible, to pass 
through to the optic nerve, at the back part. 

The greater portion of the remainder of the eye-ball 
consists of a substance which I told you had some 
resemblance to the white of an egg f or that ropy but 
clear fluid in which the yolk swims. Anatomists, how- 
ever, say that the greater part of it resembles melted 
glass, which I suppose few of you have seen ; but as we 
have called the eye a window, the comparison is a very 
happy one. This fluid substance is termed the vitreous 
humour ; it fills up the whole back of the eye, and pre- 
serves its globular figure. There is still another liquid 
contained in the eye, though in much smaller proportion 
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than the last, and is of a more watery consistence. This, 
as its name implies, is the aqueous humour. 

The edges of the iris or curtain, like a partition, 
divide this fluid into two portions ; that which lies in 
front of the curtain is called the anterior chamber, and 
the portion which lies behind the iris, and which is much 
the smallest, is known as the posterior chamber. 

Just at the back of the iris, exactly behind the pupil, 
is a small body, clear, and in a degree transparent, like 
the vitreous humour, but much harder, and imbedded in 
the midst of it ; without ever removing from its place. 
This body has a close investment, of an extremely fine 
nature, which binds it more closely to the contiguous parts, 
and is called in anatomical language its capsule. This 
body, with its enclosing capsules, is about as large as a 
middling-sized hazel-nut when divested of its shell, and 
in consistence is somewhat like a piece of half-melted 
gum. It is called the crystalline lens. It is rounded, or 
convex on both sides, and resembles two watch-glasses, 
with their hollow or concave sides placed together. This 
is represented in the engraving. 

There is a disease of the eye, called cataract, in which 
the lens becomes opaque ; and as the rays of light can 
no longer pass through it, the individual so affected 
becomes blind. The most effectual remedy for this com- 
plaint, is by the removal of the lens from its situation, 
either by taking it away altogether from the eye, or else 
by pushing it downwards out of the sphere of vision. 
These methods, of course, can only be accomplished by 
the aid of the surgeon. 

Optic Verve. — The optic nerve, which I mentioned 
as entering at the back part of the eye, expands or spreads 
itself as it enters over the whole choroides j and this ex« 
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pansion is called the retina. The retina, though a pro- 
longation of the optic nerve, yet materially differs from 
it in appearance, the trunk of the nerve being of a cordy 
and toughish texture, while the retina is composed of a 
tender and pulpy-like substance, and is of a light grey 
colour. The rays of light, entering from all directions, 
in passing through the eye, strike first upon the cornea, 
then pass through the aqueous humour, and enter the 
crystalline lens ; having arrived there, the rays diverge, 
as from a centre, towards the circumference, and tra- 
versing the vitreous humour, impinge upon all parts of 
the retina; and it is here — upon the retina — that the 
phenomenon understood by the word sight, is effected. 




A. — Rays of light from all parts. B.— Cornea, through which they 
pass. C— Crystalline lens, where they suffer refraction. D.— Diver- 
gent rays. EJ£. — Retina, upon which the picture is formed. F.— Optic 
nerve. 

There is a curious circumstance connected with this 
operation of vision, which is, that the image or picture 
in front of the eye, is formed on the retina, in an inverted 
position, or, as we should say, upside down. Thus, if I 
am looking at a horse or a tree, there is a kind of image, 
or shadow, of that horse, or tree, on the retina of my 
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eye, with its lowest part upwards. Why everything 
seen by the eye does not appear inverted, rather than in 
its true position, is not known, though many very inge- 
nious theories have been invented to account for it. 

There are many individuals who have a peculiarity of 
vision, so that they are unable to perceive objects dis- 
tinctly, without holding the thing to be viewed close to 
the eye. These persons are said to be short- righted, and 
it is commonly observed in them, that they possess an 
eye somewhat more prominent than the generality of 
people. A principal cause of this defect arises from that 
very circumstance; the cornea, or that portion of the 
front of the eye which embraces the outer circle, (the 
pupil, or aperture in the iris, being the inner and smaller 
one,) being too convex in its shape, permits the rays of 
light which fall through it, in every direction, to form a 
point, or focus, before they arrive at the crystalline lens, 
to undergo that divergence which it is the object of the 
lens to effect Thus, instead of all the energy of the 
rays which have been admitted through the pupil, being 
concentrated upon the lens, they reach it feebly, and, as 
it were, dissevered from each other, and consequently, 
the proper degree of divergence is interfered with. 

The same defect is also supposed to be attributable to 
the crystalline lens itself being too convex at its anterior 
surface. I told you before, that this lens was composed 
of two portions ; in fact, it is formed of two segments of 
spheres, of different sizes, united at their flat surfaces, 
and with such relation to each other, as best suits the 
object to be attained. Now, if that segment which lies 
towards the front of the eye, be the least out of propor- 
tion — be ever so little more convex than the laws which 
regulate vision permit — the same evil may exist, as in 
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the case of a too prominent cornea. It is not possible to 
ascertain this for certainty during life, though, according 
to the known laws of optics, it is highly probable ; but 
when the shortness of sight depends upon a too great 
convexity of the cornea, it is readily detected upon 
inspection. 

In order to remedy this great defect as much as possi- 
ble, short-sighted persons are in the habit of holding all 
objects which they wish to see distinctly, within a few 
inches of the eye: by this means, the rays of light 
emanating from the object to be viewed, fall upon the 
cornea, in a short line, and the focus is thereby formed 
in its proper situation at the crystalline lens. There is 
also a peculiar action of the oblique muscles of the eye- 
ball, which forces the inner and backward parts of the 
eye more forward, thus enabling them still further to 
shorten the axis of vision, and which may be perceived 
by the contractions of the muscles of the forehead, and 
the pursing up of the integuments under the lower lip ; 
by which means, also, the quantity of light admitted 
into the eye is regulated. 

Now that we have spoken of short-sighted persons, a 
good opportunity is afforded us of inquiring into the 
cause of long siyht, which is the very opposite of the 
former, and is more commonly met with in individuals 
in the decline of life. Here is the reverse of the case we 
have just had under consideration ; the cornea has be- 
come too fiaty partly from a diminution of the aqueous 
humour, by which its proper distension is not main- 
tained, and partly from the natural shrinking of parts to 
which age is subject. In like manner, as the focus of the 
rays of light admitted into the pupil was formed too soon 
in those individuals affected with short sight — in the 
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case we are now inquiring into, the focus is formed too 
late. The rays of light, striking through the cornea and 
aqueous humour, fall upon the lens, from whence to 
diverge towards the retina, before the focus can he 
formed ; hence arise indistinctness and confusion of sight, 
unless the object to be viewed is held at sufficient dis- 
tance from the eye to lengthen the axis of vision, and 
throw the focus to the proper situation. 

The skill of the optician greatly enables persons 
afflicted with either of these defects in their sight, to 
alleviate their wants. By means of convex glasses, to 
aid the vision of those who' are near-sighted, and by 
concave glasses, to assist those who have long sight, regu- 
lating according to circumstances the admission of the 
rays of light, and forming the focus at the points best 
adapted to the purposes for which the eye was con- 
structed, he can form very efficient substitutes for the 
original structures. Truly it is said, that he who invented 
spectacles, was one of the great benefactors of mankind. 
There are many curious phenomena connected with 
the subject of vision, which would be highly interesting 
for you to know, but it would not be easy to explain the 
peculiarities, so as to convey a correct notion of them, 
without the aid of diagrams. 

It may be sufficient here to observe, that the eye, 
perhaps, of all parts of the human frame, is the most 
wonderful When we consider that a few pieces of 
membranous material, with the assistance of a gummy 
substance, and a little water, form an organ which effects 
that astonishing phenomenon called sight, we may well 
elevate our thoughts to the contemplation of that great 

W a bl^: er " Pr ° Vident — We « - debted ** 
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The Tears. — From a small gland, over the outer top 
corner of each eye, and contained just within the orbit, 
flows in small quantity a clear liquid, and by means of 
the eyelids, operates as a moist cloth would do over the 
windows of an ordinary house. This liquid is carried 
oyer the whole surface of the eye, and keeps it con- 
stantly moist and clear, the superfluous fluid being car- 
ried off through a very narrow passage, which descends 
from the inner corner, and is conveyed by a pipe or duct 
into the nose. 

The little gland over the eye is called the lachrymal 
gland; the liquor which it furnishes to wash the eye is 
well known as the tears, and the tube through which the 
tears escape into the nose, at the inner and lower corner 
of the eye-ball, is called the lachrymal duct. 

If this duct becomes permanently obstructed, which 
occasionally happens, the tears overflow the eye, and run 
down on the outside of the cheek, causing much in- 
convenience. To remedy this evil, the surgeon is often 
obliged to adjust an artificial tube, to convey the fluid 
to its proper outlet. 

The Syelids. — The eyelids are appointed to guard 
the tender organ beneath them from injury in various 
ways. One of their uses is, to regulate the strong light 
of the sun when too powerful. If the eyelids were cut 
off, we should most probably soon become blind. Those 
people who are in the habit of allowing the full blaze of 
a lamp, or a bright fire, to shine for a long time in their 
eyes, run a great risk of doing injury to their sight. 
Though sometimes many years elapse before much mis- 
chief ensues, yet ultimately disease, or defective vision, 
is almost sure to be the consequence. 

Besides veiling the eyes during sleep, another use of 
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the eyelids, is to ward off small bodies, such as dust, 
chips, insects, &c. The power of this apparatus, in this 
respect is extraordinary. It will sometimes close with 
such swiftness as to exclude an object, which it is barely 
possible could have been seen ; almost as if it felt the 
approach before it arrived. It does not, however, always 
close quickly enough; for blacksmiths, stone-cutters, 
cutlers, and many other artificers, have their eyes more or 
less injured, from the continual ingress of small particles 
of stone or iron, which irritate their tender coverings. 

The Eyebrows. — The eyebrows serve as a sort of 
defence to the eyes, by attracting part of the dust which 
would otherwise fall into them. They are supposed to 
assist in shielding the eyes from receiving too strong a 
glare of light; they are also ornamental, and assist in 
giving expression to the emotions of the mind. The 
eyelashes co-operate with the brows and lids to prevent 
the intrusion of extraneous substances, and also mate- 
rially contribute to the beauty of the countenance. 
Something might be said concerning some other parts 
connected with this wonderful organ, but the limits of 
a work like this, forbid. 

Reflections. — I cannot close this chapter without 
drawing your attention, to the extreme care which has 
been taken to guard this delicate and valuable structure 
from injury. Observe its situation, placed in a deep 
bony socket, and immediately reposing on a thick cushion 
of fat, thus uniting strength with softness. How ad- 
mirably adapted, too, in situation for the purposes it is 
intended to fulfil ; placed in front of the head, it com- 
mands an extensive range over the whole face of created 
things; it equally surveys the boundless profusion of 
the earth, and the spacious magnificence of the heavens ; 
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and comprehending all things, it, as has been elegantly 
expressed, ' Looks up through nature unto nature's God.' 
The eyes of animals also, bear the same marks of 
adaptation to the mode of life to which each is appointed, 
as do those of man himself. The organs of vision in 
carnivorous animals are placed almost in front of the 
head, the better to enable them to pour the full powers 
of sight, upon the object of which they are in pursuit; 
while the peaceful animals of the herbivorous class, as 
the sheep, the hare, &c, have their eyes seated laterally, 
for the purpose of guarding against the danger of sur- 
prise, and of more readily avoiding their ruthless enemies. 

The eyes of serpents, and most reptiles, are placed 
upon the upper surface of the head ; any other situation 
would have been inconvenient : everything they require 
to see is above them, and to look downwards would be 
an unnecessary privilege, not in accordance with the ac- 
customed operations of nature, which does nothing in vain. 

The internal arrangements too, of the eye of various 
animated beings, is well worthy of investigation. Observe 
the facility with which the iris of the cat tribe, nicely 
adjusts itself to the greater or less quantity of light 
which is before it. The badger, the fox, and most 
night-watching animals, have the paint at the back of 
the eye, which is usually black, of a blue, or other bright 
colour, the better to reflect all the light which it receives 
upon the retina. In the eyes of those birds which inhabit 
groves and woody localities, a great flatness of the ante- 
rior part is discernible, to prevent any injury to these or- 
gans, whilst flying through the thick and tangled bushes. 

The crystalline lens of fishes, is found to be of a more 
globular shape, and of a more dense structure, than it is 
in land animals; this peculiarity enabling all the rays 
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of light which come from the water, to be more coo 
pletely refracted. 

Many other points of difference in the organs of visio 
in the various kinds of animals adapted to their sever 
uses, might be described, by which a highly valuab 
lesson. would be conveyed; but enough has been mei 
tioned to show the fostering care which a kind Deity hi 
taken, of the wants of even the meanest of His creature 



CHAPTER XIII. 

THE COVERING. THE DOORS. 

The Doors of the ' House I Live in ' are the mout! 
;■.,- ears, nose, &c These I call doors, for reasons whic 

Jjj have already been given, and for others which wi 

presently be seen. 

Tbe Ear. — Some account of this has been given 
treating of the bones. The reader has already be< 
told that it is constructed for the admission of sounc 
that if there were no ear we could hear no sounds ; ai 
that a part of this curious organ lies deep in the bon 
of the head. 

There are in fact, two great divisions of the humc 
ear — the external and the internal. The external ear 
that part which we see in the living individual ; consis 
j ing of a somewhat semicircular portion, spreading ou 

j wardly, the shape of which everybody knows; and 

; passage in the middle leading into the head. 

The external ear — that part which is visible — is ma< 
of gristle or cartilage, covered with skin, and is concav 
for the better collection of sounds. Such is the curioi 
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structure of the eye, that the rays of light from all direc- 
tions are collected to the seat of vision at its posterior 
part; and, in a similar manner, the structure of the 
external ear is so arranged, that sound is collected by it 
towards the passage in the centre. 

This passage is lined by a membrane of the same tex- 
ture as the skin, excepting that it is a little thinner ; the 
minute oil glands are more numerous, and the secretion 
which they furnish is very bitter. What is called ear- 
wax, is the fluid in an inspissated state, and which some- 
times accumulates in so large a quantity, as to cause 
deafness, by mechanically obstructing the admission of 
the sound into the internal chamber of the ear. This 
wax, by its bitter quality, is supposed to be useful in 
preventing the intrusion of insects, they having a great 
dislike to all bitter substances. There is, however, less 
danger from insects getting into the ear than is com- 
monly supposed, as they are unable to penetrate far into 
the head, being intercepted by the drum of the ear, 
which extends completely across the passage; yet, by 
the irritation which they would produce, considerable 
inconvenience might be occasioned. 

The external ear as I mentioned, is formed of car- 
tilage, and is moved by several muscles. You may 
perhaps wonder what I mean by speaking of the motions 
of the ear, when we so generally see this organ in a 
quiescent state. But, in truth, in the uncivilized state 
of man, the ears possess considerable powers of motion, 
and the individuals of most savage nations are enabled 
visibly to elevate and alter the situation of their ears, 
when rendered necessary by the approach of an enemy, 
or by other circumstances. The loss of this power, in 
addition to the deprivation of some other faculties, is 
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amongst the penalties which we pay for our improved 
social condition. 

The passage from the outer part of the ear is of a 
somewhat oval form, with a slight curve ; and at about 
the distance of an inch, or an inch and a half, the mem- 
brana tympani, or drum of the ear, is situated. This is 
of a texture partly muscular and partly membranous — 
is firm, though very thin, and nearly transparent ; its 
shape partakes of the nature of the passage, across which 
it completely extends. 

Beyond the membrana tympani, or drum, is a cham- 
ber, called by anatomists the cavity of the tympanum ; 
it is about half an inch in width, and has several pro- 
tuberances on its bony floor, which are more or less con- 
cerned in the functions of the part. From it several 
passages extend, which communicate with the adjacent 
parts, one of the most important of which is known by 
the name of the Eustachian tube, so called in compliment 
to its first discoverer, Eustachius ; and many other parts 
of the human frame have taken their names from those 
of the investigators who first described them in their 
works. This pipe, or tube, is about an inch and a half in 
length, and runs from the upper part of the cavity of 
the tympanum, obliquely forwards to the posterior open- 
ing of the nose, which is just above the arch of the 
palate, at the back and upper part of the mouth. 
It is partly bony, partly cartilaginous, and partly mem- 
branous, in its structure ; narrow towards the ear, and 
of considerable width towards the nose, even so large 
as to admit the insertion of a quill.* Among the 

* This tube seems for the purpose of admitting air into the tympa- 
num, to equalise the pressure of the drum, and to allow of free vibration. 
Were there no passage of this kind, and consequently no air within the 
ear, the drum would inevitably be ruptured, from the great pressure of 
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little projections, which rise from the bony floor of the 
tympanum, there is one rather more elevated than the 
rest, dignified by the title of the promontory, and just 
above which, is an orifice of an oval shape, called the 
fenestra ovalis, or oval window, which is closed by a 
membrane similar to, but smaller than, the membrana 
tympani. If you place your finger behind the outer loose 
cartilage of the ear, you will feel a large protuberance in 
the bone. This is full of cells of a honeycomb appear- 
ance, which communicate with each other, and with the 
cavity of the tympanum ; they are called the mastoid cells, 
and they assist the sense of hearing by their vibrations. 
~In addition to these, there are other little apertures ; 
but those which I have mentioned, are the most im- 
portant. 

Besides the air which is always contained in this 
chamber, there are four small bones, which I mentioned 
in a former part of the work — the malleus, or hammer ; 
the incus, or anvil ; the stapes, or stirrup ; and the os 
orbicnlare, which is of a very minute and globular shape. 
It would be out of place here, to describe the peculiari- 
ties of these little bones minutely, a general and correct 
idea is all that can be expected ; indeed, were the sub- 
ject too fully entertained, it would tend to confuse, 
rather than enlighten, the intricacy of the parts is so 
great, and the structure so delicate. 

The malleus, then, has a round head, a long handle, 
and two projecting spikes branching out from near the 
neck ; the handle lies lengthways across the membrana 



the atmosphere on its outer side ; even when the quantity is merely 
diminished, or not properly renewed, in consequence of an enlargement 
and obstruction of its capacity, arising from quinsy and other disorders, 
a degree of deafness is frequently the result. 

H 
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tympani, and closely adherent to it, having its head re- 
ceived into a depression of the incus. The incus, being 
in shape somewhat like a molar tooth, with diverging 
fangs, has one of them fixed to the edge of the opening 
into the mastoid cells, while the other, remaining free, 
receives the attachment of the os orbicuktre, which, again 
uniting with the head of the stapes, forms the chain of 
bones contained in the cavity of the internal ear. 

All these bones, small as they are — and the smallest 
of them is much less than a grain of mustard seed- 
have a separate covering of periosteum, and are united 
to each other, like the rest of the joints, by capsular 
ligaments. These bones also, have extremely small and 
delicate muscles connected with them, which, pulling in 
various directions, as may be required, relax or tighten 
the drum. If the sound to be heard is faint, then mus- 
cles for that purpose, pulling the chain of bones in one 
direction, stretch the membrane ; and if the noise be too 
powerful, another muscle is ready to relax it. 

The next part of the internal ear for description is the 
labyrinth, and truly so it is named, for here the intricacies 
multiply almost to confusion. It is situated still more 
inwardly than the structure we have been trying to 
understand, and is formed of several parts, each of 
which, as usual, have separate names peculiar to them. 
There is the vestibule, or porch ; the cochlea, or shell ; 
and the semicircular canals. The vestibule is a small 
cavity, about the size of a grain of pearl barley, having 
several openings, one of which receives the base of the 
stapes', thus forming a communication outwardly with 
the cavity of the tympanum, while others, opening into 
the cochlea and semicircular canals, continue the con- 
nexion to the most internal parts. The cochlea bears a 
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resemblance to the spiral turns in some species of shells, 
or like a cork-screw staircase; it performs two turns 
and a half, around a central pillar, and, though chiselled 
out of the solid bone, is yet so delicate, that the paper on 
which this book is printed is much firmer. The various 
portions of the cochlea receive many different names, to 
enumerate which would be unnecessary; suffice it to 
mention, that the whole of the dissection is so difficult, 
owing to the extraordinary delicacy of this part of the 
apparatus of hearing, and the intense hardness of the 
bone which surrounds and closely invests the whole, 
that many preparations are spoiled, before a perfect spe- 
cimen can be displayed. 

Next in order come the semicircular canals. These 
are three in number, and are named according to their 
situation. They form three-fourths of a circle in extent, 
and are of size sufficient to admit the head of a small 
pin, all of which open into the vestibule. The different 
intricacies of the cochlea, as well as the semicircular 
canals, are all lined with periosteum, the same as the 
largest bones in the body, upon which is carefully dis- 
tributed a soft, pulpy substance, upon which bed lies, 
guarded by the tenderest care, the auditory nerve. This 
nerve is received into the internal ear by a small aperture, 
and is divided into several portions, which disperse them- 
selves over the canals, the cochlea, and the vestibule. 

The auditory nerve bears the same relation to the 
organ of hearing, that the optic nerve does to the eye. 
Both may be considered as the principal part of the 
apparatus, to which all the others are subservient. 

Besides these contents of the labyrinth, a small quan- 
tity of fluid is found, sufficient to keep all the parts of 

h2 
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this involved structure constant! 7 filled, and which fluid 
is of the same nature as the aqueous humour of the eye. 
If you read this description over very carefully, you 
will, I think, be prepared to understand the mechanism 
of hearing, for which purpose observe the engraving-. 
First, then, the sound is collected and concentrated by 
the concha, or outer ear, and is transmitted by the meatus 
auditoriue extemw, i, to the drum, which is marked B ; 
striking upon the drum, it is conveyed along the chain 
of bones, n e r a, to the fenestra ovaUt, upon the mem- 
brane closing which, a, the stapes is adherent. In 




accordance with the degree of impulse conveyed by the 
bones, is this little membrane shook, which, by its 
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motion, agitates the liquid contained within the laby- 
rinth, and thus acts upon the auditory nerve, which is 
distributed throughout the whole extent of the semi- 
circular canals, i, the vestibule, J, and the cochlea, K. 
This agitation of the fluid, greater or less, according to 
the degree of sound admitted, which is partly regulated 
by the muscles within the tympanum, excites the pecu- 
liar action of the nerve, and the sense of hearing is the 
result, c indicates the Eustachian tube, which, opening 
into the back of the mouth, admits air to the internal ear, 
and counterbalances the pressure from without, on the 
membrane of the tympanum*. 

How much do we perceive, in all this wonderful con- 
trivance, to evince the consummate wisdom, as well as 
the beneficent intentions, of the Almighty ! How com- 
plicated a structure, and yet how admirably adapted to 
its end ! How carefully guarded, too, is this tender 
organ — deeply imbedded in the substance of the hardest 
bone, yet penetrable to the slightest whisper — adapting 
itself with admirable facility to the loudest thunder, or 
the roaring of artillery — to the softest breathings of 
music, or the tender utterance of affection ! 

The same adaptation which is observed in the eyes of 
different animals to fit them for their several wants, is 
also apparent in the organ of hearing. Those animals 
which pursue their prey by night, and are consequently 
much guided by the sense of hearing, have many more, 
and much larger muscles to move their ears, than man 
has. Animals, also, which fly from pursuit, such as the 
sheep, deer, &c, are possessed of the same advantages. 
In animals of the whale kind, and most others which 
dive in the water, a valve is placed within the aperture 
of the external ear, to moderate the pressure of water 
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upon the dram ; and the aperture itself is of a tortuous 
shape. Birds and fishes also have peculiarities, con- 
structed according to the wants of their possessors. 

Tbe Vote. — This is a more important door of the 
human habitation, than may be at first supposed. All 
or nearly all animal and vegetable bodies, are constantly 
emitting small particles, the quality of which, when they 
are received into the nose in its healthy state, can be 
readily detected. This is undoubtedly one great pur- 
pose of this organ, and especially of its curious internal 
structure; and in order that tbe nature of bodies, of 
whose particles the air is constantly full, may be readily 
detected, the interior of the nose is of very ample 
dimensions. 

The form and appearance of the outer portion are well 
known. Its upper half is composed of bone covered with 
integuments ; and the lower half of cartilage, with the 
same addition ; it is divided into two portions by a bony 
and cartilaginous partition down its middle, the whole of 
which is moved by various muscles. The nostrils run 
backwards in nearly a horizontal position, to terminate 
in the throat, and their whole surface is lined with a 
thick spongy substance, closely adherent to the perios- 
teum, and plentifully imbued with a mucous secretion, 
in the soft bed of which is distributed the innumerable 
ramifications of the olfactory nerve. Still further to in- 
crease the capacity of smelling, and to admit of an 
enlarged surface upon which the nervous filaments may 
spread, the bones within the nose contain many irregular 
shelf-like projections; in addition to which, in each 
cheek-bone there is a hollow cavity, of size sufficient to 
hold a table-spoonful of fluid, which communicates with 
its interior. There are also cavities in the forehead, just 
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over Hie inner angles of the eyes, which in like manner 
open into the same receptacle. 

Over the whole of this extensive internal surface is 
spread the olfactory nerve, though not to so great an 
extent in the remoter parts, as it is in that which may 
more properly be called the nose. 

It is extremely probable, that in a more natural state 
of life, the organ of smell would be enabled to detect all 
substances of an injurious nature. Most animals are en- 
dowed with this property, rejecting whatever is noxious 
to the species, and, doubtless, savage nations partake 
more or less of this qualification : how else would their 
lives be preserved, surrounded as they frequently are 
with poisonous leaves and roots, and often urged by 
excessive hunger P 

Those who do not accustom their nostrils to strange 
mixtures of scents, to the narcotic properties of snuff, 
tobacco, and things of that kind, and to spirituous pota- 
tions, the whole of which immediately injure the organs 
to which they are applied, and indirectly affect the 
functions of the whole body, may hope to enjoy the 
sense of smell, in common with other faculties, to a much 
greater extent than those who abuse them by noxious 
indulgences. 

There is yet another purpose which the nose fulfils, 
connected with the voice, and with respiration. If we 
hold the nose tightly, so as to prevent the transmission 
of air, and then speak, or sing, we find that the sound is 
materially altered — in fact, becomes quite disagreeable, 
and of the well-known nasal character. These chambers 
then, or hollow spaces, serve as vaulted arches, through, 
which to reverberate the sound, and modify the tone j of 
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a somewhat analogous nature to the sounding boards, or 
boxes, placed over the pulpits in churches. 

The Mouth. — This is, in many respects, the most 
important door of the human frame. For, if the nose 
should cease to perform its office, we could supply its 
place, in some measure, by the eye, the ears, and the 
touch. The same is true of the ear, and even of the eye. 
But if the mouth were to fail— if this door were closed 
for ever — there is no substitute. We may, indeed, receive 
a part of the supplies necessary to our existence (I mean 
air) through the nose ; but a far greater part could not 
be received even in this way ; and the frame would soon 
decay, and mingle with its kindred dust. 

There has, I believe, been but one complete instance 
recorded, in which an effectual substitute for the mouth 
was provided. Several years ago, a young Canadian, 
by the name of Alexis St. Martin, was wounded by a 
musket-ball, which shot away part of the ilesh of the 
side, and wounded the bag, or receptacle for food — lite- 
rally the stomach. When he recovered, an opening was 
left, somewhat like the mouth of a purse, directly from 
his left side, into the stomach, or food bag. So complete 
was this artificial mouth, that notwithstanding the na- 
tural delicacy of the part, food and drink could be intro- 
duced into it through a pipe, and, if care were used, 
it could be done without pain. The contents of the 
stomach— the fluid contents at least — which had been 
swallowed by the mouth, could also be let out at any 
time ; and, indeed, a piece of solid food, if a string were 
attached to it, could be withdrawn, and re-introduced at 
will. Some curious experiments on digestion were per- 
formed in this way. 

J have seen Alexis once myself; and have witnessed 
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-what I state. But this is perhaps a solitary case ; I do 
not know that any other case of the kind ever existed, 
and most probably never will again. 

The particular structure of the mouth — curious as it 
is — is so well known, that it does not seem to require a 
particular description under this head. When I come 
to speak of the apartments, and especially of the furni- 
ture and employments of the 'House I Live in/ I shall 
have occasion to say more about it. It was only neces- 
sary to mention it here as a part of the covering, and for 
the sake of method. 



Chapter XIV. 

APARTMENTS AND FURNITURE. 

Having mentioned and described some of the doors and 
windows of the ' House I Live in/ and spoken of the 
rooms contained in it, it is necessary to call your atten- 
tion, to one essential and important difference between it 
and buildings erected by human means. The rooms in 
many dwellings are often partially or entirely empty; 
or at least there is nothing in them excepting a small 
quantity of furniture, and the air. But excepting a few 
very small and not very important apartments, all the 
rooms of my House are completely filled. Such a thing 
as empty space is hardly known in them. The furniture 
or whatever else they contain, at all times completely 
fills them ; for when anything is removed, their walls 
are accustomed to shrink accordingly ; and when any- 
thing is introduced into them, these walls have the 
power of gradually yielding, so as greatly to increase 
the capacity of the apartments. 
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It is true that the furniture, &c, in each room does 
not so entirely fill it, as not to leave place for air, for as 
I have already said, all the various rooms of which I am 
now treating, have communication with the open air, 
in such manner, that in a small quantity, it can easily 
reach them. 

But it is time for me to speak of these apartments 
more particularly. 1 have already shown you, that all 
the cavities or passages in the human body which open 
to the air, such as the ears, nose, and mouth, are lined 
with a membrane of the same quality as the skin, only 
much thinner. It has its thickish layer, or real skin, on 
a delicate cellular cushion; then its soft thin layer of 
pigment or paint, where this has any existence beyond 
the commencement of the openings, as at the edge of the 
lips;* and other orifices ; and, lastly, its cuticle. 

This membrane is not usually called skin however, 
till it arrives at the surface. Its usual name is mucous 
tnembrane, because it everywhere secretes on its surface, 
more or less of a fluid substance, which is called mucus. 

Zxternal Bar. — The passage into the ear, as we have 
already seen, is lined with this membrane. But the 
passage or cavity is so small, that it can hardly be called 
an apartment. The cavities connected with the nose 
are of much more consequence, to our metaphorical 
description. 

Cbambers of the Wose. — These, as we have seen, 
are the hollow, but very irregular passage of the nose 
itself; the cavity in each cheek-bone; and the cavity in 
the forehead, on each side of the root of the nose. All 

* Anatomists are not agreed on this point. The general opinion is. 
that this membrane which contains the colour, does not exist at all in 
the internal cavities of the body. 
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these cavities are real cavities ; for they are situated in 
hollows in the bones, and therefore the sides cannot fall 
together and close up the space. 

All these cavities, moreover, become in some cases 
the seat of painful diseases. The nose is subject to the 
polypus — a pear-shaped swelling, with usually a narrow 
neck. This sometimes renders breathing very difficult; 
and ; if not extracted; has been known to extend further, 
and become the means of destroying life ; and even if it 
be removed it is very apt to grow again. 

Painful diseases also occasionally arise in the cavity 
of the cheek-bone, which are sometimes mistaken for 
tooth-ache ; the extraction of the tooth which appears to 
cause the pain, unless its roots extend quite through into 
the cavity, thus giving exit to the pus or matter which 
has formed, — in general affords no permanent relief. 
Some kinds of head-ache have their seat in the hollows 
of the frontal, or forehead bone, near the root of the 
nose. A very common disease in sheep is known to be 
produced by worms being contained in these hollows, 
which are produced by some of the species of flies 
depositing their eggs up the noses of the animals, where 
they are hatched by the heat. The dull, heavy pain so 
often felt over the eyes, especially when we have what 
is commonly called a cold in the head, is owing to a slight 
inflammation of the lining membrane of this cavity. 

We ought to be cautious in smelling substances which 
cause much pain ; and, probably, the too frequent use of 
smelling bottles and pungent scents, is in the end, in- 
jurious to the extremely fine and delicate lining of all 
the 'rooms' connected with the nose. Much snuff cer- 
tainly is, and so is the smoking of tobacco and cigars, 
and the chewing of opium — practices so common in 
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most Eastern lauds, and which are too frequently in- 
dulged in ; even in this country, by the thoughtless 
epicure and the fashionable fop. 

The Month Internally. — The mouth of itself is one 
of the apartments of the human body, and a very curious 
apartment too. When I spoke of it as being one of the 
doors, I referred more particularly to the aperture formed 
by a cleft of the lips, or the external mouth, and not to 
the internal or more important part. 

In this chamber, the entrance chamber of the front 
door, we find the teeth, the tongue, the palate, and 
several small glands. This entrance chamber is larger 
than the hall or space beyond it, from which doors also 
open into several other apartments. 

I described the nature and uses of the teeth in a 
former chapter; the tongue, therefore, next demands 
our attention. 

The Tonffae. — This muscular organ is supported by 
a bone of a horse-shoe form, situated in the throat, by 
means of which it is connected to the various muscles 
which put it in motion, and which form part of its sub- 
stance, and by which also it is attached to the adjacent 
parts. It is covered with a continuation of the outward 
skin, the upper surface of which is thickly covered with 
little eminences called papilla, which, when any sapid 
body is applied to them, seem to erect themselves, as it 
were, to meet it, and are a very principal feature in the 
formation of the taste, — in this it is assisted by the 
palate, and some other parts. of the great cavity of the 
mouth. 

The Salivary Glands.— The bodies which perform 
the office of secreting the saliva are very numerous: 
there are three, however, on each side, which are larger, 
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and more essentially concerned in the function than the 
others — namely, the parotid, the submaxillary, and the 
sublingual glands. The principal of these is the parotid, 
which lies beneath the ear, close to the angle of the 
lower jaw, a large duct from which, penetrating the 
muscles of the face, enters into the mouth between the 
second and third molar teeth of the upper jaw. The 
submaxillary gland is smaller than the last, and, as its 
name implies, is situated on the inside of the angle of 
the lower jaw, the passage from which, running through 
the muscles of the face and' tongue, perforates the 
membrane of the mouth, just on the side of the little 
bridle which is visible under the tip. The sublingual 
gland is yet of less dimensions than the submaxillary, 
is found under the front sides of the tongue, and has 
various minute openings at the inner side of the lower 
gums. 

All these glands secrete a fluid, called saliva, which 
is of great service in digestion ; this, mingling with the 
morsel under mastication, facilitates the process, aids 
deglutition, and prepares the food for the grand opera- 
tions of the stomach. 

Passages to the Bar. — Further on, in the upper and 
back part of the mouth, are two doors of considerable 
size, connecting with the chambers of the nose : and in 
the same region, the passages begin which lead to the 
middle cavity of the ear, which has been already men- 
tioned, called the tympanum ; but enough has been said 
about these various apartments in another place. 

A little behind the root of the tongue, is an opening 
whose structure has a strong resemblance to what is 
usually called a trap-door. It leads to the lungs or 
breathing apparatus, occupying a very large upper apart- 
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ment of the body, and is one of the most curious parts 
of the human system. No real gate, or door, set on 
hinges, and guarded by an active and intelligent porter, 
could better answer its intended purpose. 

I have said that there is a strong resemblance here 
to a trap-door. The passage to the lungs, where it 
commences, is a mere slit ; though, it is true, it very 
soon becomes larger. Over this slit is placed a lid or 
flap, called the epiglottis, not unlike the tongue in shape, 
but of course much smaller, which fits to the opening 
as exactly as a trap-door was ever fitted to its frame. 

It is not usually shut, however, except when we 
attempt to swallow. Then the substance, and the mo- 
tion caused by this operation press it down, and close it 
perfectly tight ; and it is well that it is so ; for if it were 
not, the food would often drop into the passage to which 
this trap- door opens, and create great inconvenience, 
and probably disease and even death might ensue. How 
painful this is, may be remembered from the irritation 
which is felt when a crumb of bread, or other small 
body, as is commonly said, 'goes the wrong way.' 

The Chest. — Beyond the door the passage greatly 
enlarges, and proceeds downwards into the chest — that 
large apartment in which the lungs and heart are con- 
tained. This apartment is one of the most capacious in 
the ' House I Live in/ and nearly fills the upper story, 
and is one of those which has no outer doors, neither is 
it connected with any other cavity or room. It is sup- 
ported on all sides by strong bony walls, having the 
breast-bone in front, the back-bone behind, and the ribs 
at the sides. Above, at the fore part of the neck, it is of 
course less guarded with bone, and at the bottom there 
are no bones at all. It is separated from the second, or 
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lower story, by a strong membranous muscle, called the 
diaphragm, or midriff, a large muscle, which completely 
divides the cavity of the chest from that of the abdomen, 
and is greatly concerned in the function of respiration. 

Cavity of the Knngrs. — The trap-door of which I 
have spoken does not lead directly into this large apart- 
ment, but into a bag, or sack, containing the lungs, which 
lies within, and nearly fills the entire space. It is di- 
vided into two portions, one on the right side and the 
other on the left. The passage from the doorway at the 
top of the throat into the lungs is at first tolerably 
large, and its projection may be both felt and seen ex- 
ternally. It appears, at first view, to be a long bony 
tube ; but it is not so, being composed of firm cartilage, 
almost as hard as bone. Soon after it gets fairly within 
the chest, it ceases to be cartilage, and becomes dege- 
nerated into nothing more than common membrane. 

This passage or pipe is composed of about sixteen or 
eighteen cartilaginous rings, varying a little in number 
according to the length of the neck. Each of these rings 
forms a large segment, or nearly two-thirds of a circle, 
which are united to each other and to the channel for 
the food, which lies behind it, by an elastic ligamentary 
substance, and the tube remains constantly open for the 
transmission of air. 

At the top of this tube, or, as it is called by anatomists, 
the trachea, is a firm cartilaginous box — the visible pro- 
jection of which I just mentioned, — containing the appa- 
ratus for producing the voice; but of this I will treat 
more fully in a short time. 

The trachea having arrived in the chest, divides into 
two channels, like the trunk of a tree when it divides 
into two main branches, and are named the broncki y qua 
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of these passing to the right side of the lungs, the other 
to the left. Soon each of these parts again divides, and 
thus continue to divide and subdivide, until, after a 
short space, the branches become as numerous as the 
boughs of the thickest tree, and becoming gradually 
smaller, they at length form a countless number of capil- 
lary tubes, which terminate in the cells of the lungs — 
extremely small in extent, but having free communica- 
tion with each other. 

The lungs* are two large bodies of a soft and spongy 
texture, which fill nearly the entire cavity of the thorax, 
or chest, and are each separately contained in two bags, 
made of the lining membrane of the ribs, and called the 
pleura. Thus situated, they are described as the right and 
left lungs } they act independently of each other, and have 
no communication, excepting by the common passage 
through the windpipe. Each of these divisions is formed 
into large portions, or lobes, three belonging to the right 
lung, and two only to the left, the heart in the latter, 
occupying, the place of the corresponding lobe on the 
opposite side. Each of these masses become subdivided 
into lobules, which, gradually diminishing, terminate in 
the membranous air-cells, which make up the chief sub- 
stance of the organ; the whole of which is somewhat 
conical in shape, and in colour approaches to a bluish grey. 

I will now proceed to speak a little concerning the 
production of the voice. 

That part of the throat-pipe which is principally con- 
cerned in the formation of the voice, is called the larynx, 
and is situated towards the upper part of the tube, and 

* Every one must have observed at the shops of butchers and other 
provision dealers, what are ordinarily called lights. These are the lungs 
of sheep, pigs, and other domestic animals, and present a striking re- 
semblance to those of the human race. 
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becomes very visible when the head is thrown hack- 
wards, forming an obvious projection — more particularly 
in males. This larynx may be compared to a box, and 
is formed of several pieces, which are made of cartilage, 
and are five in number. That which composes the upper 
and fore-part, being by far the largest, is called the thy- 
roid cartilage, or sometimes the shield-like cartilage, 
from its supposed resemblance to that piece of armour. 
From its upper and posterior corners, a ligament ex- 
tends, which unites it with the bone of the throat, (o* 
hy aides,) before mentioned. At the bottom of this por- 
tion of the larynx, another cartilage is placed, the cricoid; 
and there are two others at the sides. In this box are 
contained four ligamentous cords, which are called the 
vocal ligaments, and the opening which is left between 
them is the glottis, an opening appearing like a trian- 
gular slit, widest at the back part ; upon the due expan- 
sion or contraction of these vocal cords ; aided by the 
operation of muscles, the quality of tone and pitch of 
the voice depends. 

When the chink of the glottis is narrowed, the voice 
is acute or shrill; and when the chink is wider, it 
becomes grave or low in quality. 

I have yet mentioned only four of these cartilages, 
the description of the fifth is still due. This, known by 
the name of epiglottis, is situated at the top part of the 
box, is of a very elastic nature, and of a somewhat oval 
form; being attached to the root of the tongue, it is 
pressed down by the action of that body during the 
effort of swallowing, shutting up the glottis, and com- 
pletely defending it from intrusion of the food. This 
glottis, with all -its cartilaginous adjuncts, together with 
the whole pipe ; or trachea, being intended solely for tha 

I 
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transmission of air; both by expiration and inspiration. 
This is the very same trap-door of which mention wm 
made a few pages back. 

Tne rood-pipe, or Esophagus. — The back part 
of the mouth, where the food-pipe or passage to the 
stomach commences, is funnel-shaped, but the passage 
or food- pipe itself is tolerably regular in its form. This 
muscular canal proceeds downwards, close upon the 
spine, behind the wind-pipe, and at the back of the 
heart, till it has fairly passed the apartment of the cheat, 
and then it enters the borders of the great apartment 
below, which occupies the lower story of the building. 
When it has reached the confines of this apartment, 
the passage enlarges into what, keeping up the same 
analogy, may be called a spacious saloon. 
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pipes, lies with its greatest length directly across the 
bod j, immediately under the diaphragm, just within the 
edge of the ribs, and is composed of muscular and mem- 
branous coats. The place where the gullet enters is 
called the cardiac orifice, and the termination or outlet of 
this spacious saloon is named the pylorus, or pyloric ori- 
fice, a most important part of the apparatus, the mean- 
ing of which word will be explained hereafter. This 
viscus is abundantly supplied with blood vessels to fit it 
for the grand offices of life which it is destined to per- 
form ; and its capacity, when moderately distended, is 
about two or three pints. 

In this representation of the human stomach, the 
letter a represents the lower part of the gullet or food- 
pipe; b, the upper or concave surface of the viscus; c f 
the left, or large extremity ; d, the end, or small ex- 
tremity ; and e, the pylorus. 

The Intestines. — From the pyloric extremity of the 
stomach, the intestines commence. These consist of a 
long cylindrical canal, which, winding about in different 
directions to the extent of about six times the length 
of the whole individual, at last terminates in the inferior 
outlet of the body. The largest proportion of the entire 
abdomen, or great internal cavity of the human frame, is 
filled up by the intestines, which are divided into large 
and small, according to their size. 

The small intestines form the commencement of the 
passage, the upper portion of which is named duodenum ; 
this, first making a short turn upwards, and a little 
backward?, turns upon itself in a downward direction, 
and towards the right side. When it gets so low as to 
be opposite the lower side of the right kidney, it turns 
to the left, and crossing the spine, receives the name of 

12 
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jejunum, so called from being generally found in an 

empty state ; thence, forming numerous convolutions or 

folds, it at length acquires the appellation of ilium, which 

name it retains for about three-fifths of the length of 

the whole small intestines. 

When the ilium has performed a certain number of 

convolutions, and has arrived at the top of the right 

haunch-bone, or os ilium,* it enters into the first of 
the— 

Xriurre Intestines. — The colon is the first portion of 

the lower or large bowels, which unites with the upper, 

and this junction is effected in a very curious manner— 

a moveable valve or flap being placed across the opening. 

Just under the part where the union takes place, the gut 

dilates, forming a bag, or pouch, with its concavity 

downwards, three or four inches in length, and about 

the same in width, which lodges in the cavity of the 

haunch-bone on the right side. This pouch has received 

the name of ccecum, and from it projects a portion of 

bowel, about three or four inches in length, something 

like the finger of a glove in shape, though much smaller 

in diameter, called appendix vermiformis c<bc% ) and which 

being impervious at its lower end, nothing can pass 

through it The colon, continuing its course, in diameter 

much larger than the small intestines, ascends upwards' 

on the right side as high as the top of the kidney, and 

crosses the abdomen just under the stomach, and over 

the duodenum, under the name of the transverse arch of 

the colon : from thence, turning a little backwards, it 

descends down the left side, and forms two convolutions, 

in shape like the letter S, being the sigmoid Jkxure, and 

* Though both these parts bear the same name ilium, yet they have 
no reference to each other. 
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then, assuming the name of rectum, continues in a 
straight direction to its outlet. 

These variously sized and irregularly shaped bowels, 
though forming one entire and undivided tract, have 
different offices assigned to them in the functions of 
digestion, chymification, and chylification. 

These latter words mean, the processes employed by 
nature in effecting those changes in the quality and 
appearance of the food that has been received into the 
stomach, to enable it to supply new and healthy 
material to the blood, which, I suppose you know, is 
continually being increased and renovated by that which 
we eat. 

This long tract of bowels is endowed with exquisite 
sensibility. Though ordinarily we are unconscious that 
we have bowels at all, and that any important functions 
are being effected within them, yet if inflammation, colic, 
or other similar disorders arrive, we are soon made 
sensible of their existence by the exquisite pain which 
ensues, and the probable danger which threatens. 

The whole tract of the intestines, though we are ordi- 
narily completely unconscious of the movements, is more 
or less in perpetual motion ; surging from above down- 
wards, very like the motions of a worm — hence called 
veiinicidar motion. The reason of this undulatory pro- 
cess is evident at a glance. Were the bowels perfectly 
stationary, no transformation of the food taken into the 
stomach, could be effected. No new blood could be 
created, and death must inevitably ensue. This unde- 
sirable consummation is ensured against, by the vermi- 
cular motion before mentioned, continually, as it were, 
pushing downwards the contents of the bowels, to fresh 
surfaces of contact ; which surfaces in turn receive «AL 
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the contents by which the canal is charged. Thus every 
part of the food is acted upon in turn by every part of 
the surface of the bowel; so that nothing can readily 
escape performing its due share in the intention contem- 
plated. It should be here remarked, that the bowels, 
though apparently and to the eye composed of one 
uniform substance, are practically divisible into three 
distinct coats or tissues. The outer one is a portion of 
the general investment which surrounds and envelopes 
all the visceral contents, under the name of peritoneum. 
Then comes a thin fleshy layer, of a fibrous nature, 
called the muscular coat— and by which its movements 
are effected — and lastly, and internally, is found the 
mucous membrane or lining, profusely endowed with 
minute nervous filaments-^with various sorts of little 
glands and other secreting organs, essential to the due 
performance of the important functions in which they 
are concerned. 

Lying in front of, and spread out over the intestines, 
and continuing from the stomach, as seen in the plate at 
g, is a fatty membrane ; this is called the omentum, or 
caul. This membrane, also dips between all parts of the 
bowels, enveloping them as in a bag, under the general 
name of peritoneum, and serves as a medium of commu- 
nication from the blood-vessels of one portion of the 
intestines, to other parts of the same canal. A portion 
of this large general investment, is designated by the 
name of mesentery, which contains, thickly embedded in 
its substance, innumerable little glands, importantly 
subservient to the nutritive processes going on. This 
with the whole omentum in general, is also supposed, by 
its thickness and fatty texture, to assist in preserving 
the proper temperature necessary to be maintained for 
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the performance of the highly important functions, which 
are here almost constantly in operation. 

The disease commonly met with, especially among 
children, known as mesenteric disease, accompanied by a 
hard or tumid abdomen, wan and weary countenance, 
and emaciated limbs, is due to a chronic enlargement of 
these minute but important glands.- Their fine and 
subtle mouths are blocked up, and their absorbing power, 
greatly impeded by the swelling of their own substance, 
by which the final processes of nutrition are rendered 
nugatory, and the supply of food, however largely it 
may be taken, is inoperative in doing that, which is the 
main object and intention of food — to afford a continual 
supply of new blood, to counteract the waste of the old 
material which is constantly going on. Hence this 
disease, commencing insidiously and unsuspected, unless 
remedied in an early stage, generally ends by slow star- 
vation in a lingering death. 

Ctall Bladder, — Under the large lobe of the liver is 
situated the gall-bladder, which, as its name implies, 
contains the gall or bile.' Not far from the stomach, 
there enters from it into the intestines, a duct, or pipe, 
which conveys the bile to the chyme, or food which has 
undergone the action of the stomach; and materially 
assists in the nutritive process. It is about as large as 
a man's thumb, or sometimes larger. 

In the same neighbourhood is the pancreas or sweet- 
bread, which communicates by a small duct with the 
first or upper portion of the bowel, soon after its de- 
parture from the stomach, contiguous to the entrance of 
the duct leading from the gall-bladder to the same 
place. This gland, the pancreas, secretes a viscid fluid, 
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much of the same character as the saliva, which is con- 
veyed, by means of its duct, into the bowel. Arrived 
there, it is concerned in some of the complex processes 
of digestion and chymification — though exactly in what 
manner is not precisely ascertained. 

In the neighbourhood of the stomach, and approach- 
ing towards the left side, apparently as a counterpoise to 
the great weight of the liver, in the opposite direction, 
lies a large, hard, and solid viscus, called the spleen — 
known to cooks under the name of milt. Now this 
organ has the peculiarity of having no outlet, or inlet. 
It appears to secrete nothing, to form nothing, nor to 
give exit to anything — as far as we can perceive, it 
performs no function subservient to life or health — yet 
experiments performed upon animals, by removing this 
viscus from the body, have invariably, I believe, ended 
in. death — not immediately, as from the result of the 
operation, but slowly, and after some considerable period 
— thus proving that nothing that comes from the hand 
of the Great Creator is destitute of utility, though our 
finite perception may not perceive its uses. What God 
has made, has always a purpose to subserve. 

There are also a few other glandular bodies in different 
parts of the body, which present the same mysterious 
appearance as does the spleen j but, being few in num- 
ber and small in size, it is not necessary to dilate upon 
them. 

In this lower story of the < House I Live in '—the db- 
domen there are several other apartments, besides 
those I have already described, some of which open 
externally, and others do not, but which need not be 
particularly specified. I must now describe h 
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class of apartments— those which do not have communi- 
cation with the air. 

One of these has already been mentioned — it is the 
cavity of the chest. Another is the cavity of the 
cranium, or bones of the head. Others still are in the 
central parts of the brain, or contents of the cranium. 
The last, but most curious and most important, which I 
shall describe, is the great cavity of the circulation ; I 
mean the circulation of the blood. 

Apartment of the Circulation. — This is a larger 
apartment than many would first suppose. It must of 
course be large, to contain, as it does, twelve or fifteen 
quarts of blood. It may be compared to two great 
underground reservoirs, formed by the union of thou- 
sands of large or smaller (but most of them very small) 
streams, running side by side, but having their currents 
in an opposite direction ; and which, having no com- 
munication with each other in their course, so they have 
no outlet — at least none of any considerable size. 

To talk here about the circulation of blood, when my 
professed object is to describe a chamber, may perhaps 
seem out of place ; but to me it appears indispensable. 
For such is the irregularity of this circulatory apart- 
ment, that it is next to impossible to describe it in any 
other way, than by telling you something of its course 
and its contents. But I will be very brief. 

You may first think of all these streams as if they 
were filled with blood; and afterwards, imagine them 
as if emptied of their blood, and hollow. In the latter 
case, if a quantity of liquid, such as water, or melted 
wax, or even blood, were thrown into the cavities of 
the heart by means of a syringe, and if considerable 
effort were made, the liquid thrown in would soon run 
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into all the large, and even the small, branches of this 
multiplied channel, or apartment, and fill it entirely; 
and the amount it would contain, as I have before 
intimated, would be in an adult about three or four 
gallons, or equal in quantity to a common-sized pailfull. 

Thus you see, that though the apartment of the 
circulation is strangely irregular, it is nevertheless a 
very spacious apartment ; and has been considered as 
almost, if not quite, equal to the whole cavity of the 
chest, in which the lungs and heart are placed ; and not 
much inferior, in point of size, to the cavity below it, 
that of the abdomen. 

But I must tell you here something more of that part 
of the circulatory department which lies in the heart 
itself, or in what may be called the little sea or lake, 
into which all these unseen rivers constantly pour their 
various crimson floods. 

The heart has really four cavities within it, two on 
the right side and two on the left. The blood which 
has been sent into all parts of the body through the 
arteries, returns to the first or upper part of the right 
side, the auricle, the smaller chamber of the two, and 
then passes through into the right ventricle, which is a 
room of larger size.* As soon as this ventricle is full, it 
contracts, and presses its contents the blood, into a great 
artery, called the pulmonary artery, which carries it to 
all parts of the lungs, whence it comes back into the left 
side of the heart; first into the left auricle, and next 
into the left ventricle. From the latter it is discharged, 
when the heart contracts, into the great artery, or aorta, 



* The left ventricle and auricle, are similar to those on the right side : 
of unequal sizes, the former being the larger. 
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which distributes it all over the body, by means of its 
numerous ramifying tubes or arteriei. 

These four small cavities in the heart together hold, 
in an adult, about three or four ounces of blood. The 
length of an adult heart, measured on the outside, is 
about five inches ; or we may say, in general terms, that 
it is about the size of a man's flat. 

A great denl more is to be said about the heart — its 
cavities, structure, motion, situation, &c, but I have 
mentioned all that is necessary, in this part of the 
work, to give a general idea of the circulatory apart- 

Chuaben of the Brain. — Before I describe these, 
I must say something more of the brain itself, though I 
hare partly described it in a former page. 

Here is ei pit 
the bones of the i 
those which contain the brain. 
It is the same plate which you J 
saw at page 34, but, for the 1 
sake of convenience, X have 1 
introduced it again in this 

The brain then, is a some- 
what soft, pulpy mass, which, with its envelopes, fills up 
the entire cavity of the skull, and in colour and general 
appearance is not unlike tbat of domestic animals, but 
considerably larger in proportion to the size of the body. 

To possess a more accurate idea of its exact size, 
however, take a piece of twine, and tie it round your 
head, from the bottom of the eyebrows or edge of the 
forehead to the nape of the neck, letting it come down 
close behind the root of the ear. Now all above this 
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string, except the skull itself, and the skin, flesh, hair, 
&c, is brain ; and the whole covering, bone, flesh, skin, 
&&, can hardly be more than half an inch thick in the 
thickest part, and in some places scarcely a quarter of 
an inch ; so that there is a very considerable quantify of 
brain, as you perceive. There is even a little brain below 
the line of the string, but not much, unless that may be 
called brain which runs down into the hollow cavity of 
the spine, like a large whitish cord, and which I have 
already told you is the spinal marrow. 

The substance of the brain is usually described by 
two names ; the upper and front part, which is by far 
the largest, is termed the cerebrum, and the posterior 
and lowest portion is named cerebellum, both of which, 
being united together, are closely and firmly enveloped 
in three distinct membranes or coats; and the whole 
weight of which, in an ordinary-sized man, is about three 
pounds. 

The cerebrum is divided by a prolongation of the outer 
and strongest covering of the brain, for a short distance 
down its perpendicular extent, into two portions, or 
hemispheres, which are of a somewhat oval shape, and 
convex on their upper surfaces ; at its lower part it sepa- 
rates into six lobes, two in the front, two at the sides, 
and two at the back part. 

The whole surface of the brain is divided into several 
fissures, which are made up of a multiplicity of convolu- 
tions or windings, into which the thinnest of its coverings 
everywhere dips, and from its protecting nature, con- 
tinued presence, and delicate texture, is named the pia 
mater, or tender mother, in contradistinction to which 
the outward, tough membrane last spoken of, is called 
the dura mater, or firm mother. 
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Of all the intricate parts of our wonderful frame, none 
is more apparently complicated; and the functions of no 
part so little understood, as the structure now under con- 
sideration > Anatomists have at all times made it a peculiar 
object of study, and although the greatest research, the 
most extensive experiments, and the most untiring 
industry have been displayed by its cultivators, yet 
victory has hitherto eluded their grasp. From the 
boundless labour which has been bestowed upon this 
part of the internal economy, great accuracy of anatomical 
detail has been acquired, and a profusion of names given 
to its various differences, real and imaginary ; but from a 
sound physiological view of its operation, we seem as far 
remote as ever. That it is intimately connected with 
sensation, motion, digestion, in short, with every function 
in the body, by means of its nervous communications, we 
are sure of; but how these results are effected, and from 
what special part of the cerebral mass each derives its 
influence, we must remain content at present to be un- 
able to explain. 

In an organ so intricate and so delicate as this is, it would 
be absolutely impossible, without the aid of many plates, 
to convey any idea of its separate parts, and even with 
their help, the general reader would glean but little in- 
formation. It will be sufficient here, in addition to what 
has been described, to mention that the brain is divided 
throughout its extent into two substances, of a somewhat 
different appearance, termed the cortical and the medul- 
lary portions, of which the former is situated the most 
outwardly, and is of a greyish colour, and the latter appro- 
aches more to white. It is from this last — the medullary 
portions — that the different nerves take their origin. 

Though we are not aware, nor are we sensible of, in 
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what portion of the cerebral mass, the great mental 
phenomena of thought, memory, reasoning, conscience, 
volition, with the various moral feelings, and intellectual 
endowments, are located ; whether certain defined por- 
tions of the cerebrum have specific duties assigned to 
them, as was taught by those eminent anatomists Gall 
and Spurzheim ; or whether the entire mass is concerned 
in each separate mental act, and, by means of an associat- 
ing power, all the parts are combined to produce the 
result, is more than we can say. All that is certainly 
known is, that the cerebrum is the instrument of our 
higher psychical powers, and the medium by which all 
the operations of mind are made manifest. We know 
this partly from our own consciousness of the belief, as 
also from the partial, temporary, or absolute loss of those 
varied phenomena, from accident or disease. The 
soundest and strongest mind is for the time impaired 
by a severe blow on the head, or by an attack of inflam- 
mation or fever, and gradually resumes its original 
capability, as these depressing causes decline in in- 
tensity. 

Besides the large portion of the brain, the cerebrum, 
above described, there is the cerebellum, or as it is some- 
times called ' the little brain.' This is situated in two 
cavities in the base of the occipital bone, or that bone of 
the skull which lies at the back and lower part, and is 
in size about one-sixth part of the brain properly so 
called. It is formed by two lateral lobes or hemispheres 
and of a central lobe, which forms a bond of union 
between all the three, as well as of the cerebrum, or 
brain proper, thus harmoniously associating all the parts 
of the entire mass, in one unity. 

The functions of this portion of the brain are mainly 
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concerned in muscular movement and in locomotion. 
Dissection proves that as the lower vertebrated animals 
approach in dignity to the human species, they are pro- 
portionately endowed with this organ, and in those 
animals which can assume a semi-erect posture, as the 
various tribes of apes do, there is a great advance in the 
size of the cerebellum. 

Frequent and numerous experiments have been made 
with this organ (as indeed on every other part of the 
brain) in this and in most civilised countries, the result 
of which is that it is importantly concerned in the various 
movements of the body. A certain amount of loss of 
this substance created unsteadiness of gait and restless 
and irregular movements, and as the whole organ was 
bit by bit removed, so the subject of experiment lost the 
powers of walking, leaping, flying, standing, or keeping 
itself in its natural position. In certain stages of the 
process, the animal could only move backward, and in 
certain other stages it could move only sideways. 

All this and more than is here described, very con- 
vincingly shows the functions of this portion of the great 
cerebral mass. Other uses have been assigned to it, but 
it is not necessary to go further into the subject. 

As we have been pursuing an analogy to the chambers 
in a dwelling, the parallel may also here be carried out, 
for the brain contains several cavities, or, as they are 
called, ventricles, of which there are four, though some 
anatomists also add a fifth. These, in the natural size, 
are exceedingly small, yet when by the operations of 
disease, they become distended, they enlarge to an 
enormous size, and being filled with an aqueous fluid, 
they exhibit that formidable malady commonly known 
as 'water in the head/ or hydrocephalus* To yrh&fc 
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particular purposes these ventricles are subservient, we 
cannot say ; but without doubt they have specific duties 
allotted to them. 

One of the chambers in the interior of the brain was 
supposed, by the philosopher Descartes, to be the par- 
ticular residence of the spiritual inhabitant ; and many 
other parte, by fanciful speculators, have been assigned 
as the seat of the soul. These theories have long since 
been abandoned as untenable; and I can assure the 
reader with certainty, that my immortal spirit does not 
reside exclusively in any one part. It lives in all parts 
of the brain, spinal marrow, and nervous system in 
general, and they may all be considered as simply an 
extension of one great and important central communica- 
tion, which forms the connexion between the material 
organisation and the mental phenomena. 

I take occasion to remark here, that although the 
lower animals and even insects, perform very complex 
operations of sense, yet it appears in them to result 
from an impulse rather than from reflection, or the power 
of will. These actions are performed by every individual 
in the same manner, as by all others of the species. Ex- 
perience with them seems to have no educational effect. 
Their accustomed tasks are performed as perfectly by 
the youngest, as by the oldest of the tribe. Man alone 
seems to have the power of acquiring wisdom from the 
lessons of experience and observation. He can more 
readily, perhaps solely, among created beings, direct 
his own thoughts, control his feelings, and make the 
utmost use of those intellectual powers with which he 
may be endowed. He can elevate his own moral 
character by the power of his will, to the highest type 
which humanity is capable of attaining. 
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Wervea.— From the base of the brain, nine, or, as 
some pay, ten. pairs of nerves take their origin ; of which 
that pair lying towards the front of the head, is named 
the olfactory nerves : these, piercing the skull through a t 
number of small apertures, divide and subdivide into; 
innumerable minute filaments, which distribute them-., 

selves over the whole interior of the nose, and form the . 

* i. 

organ of smell. 

T/ie second pair , which lie behind the last, are thicker 
and rounder in substance, and proceed towards the eyes, 
under the name of optic nerves, which expanding all 
around the inner surface of the ball, form the peculiar 
seat of vision, the retina. 

The third pair, smaller than the last, are distributed to 
the muscles of the eyeballs. 

The fourth pair % come next in order; these are the 
smallest trunks of nerves in the whole body, and are 
chiefly dispersed over the superior oblique muscle of the eye . 

Proceeding still backwards, we find the largest 
nerves in the brain, the fifth pair, or trigemini, each 
having three separate branches on each side. The 
first of these branches ramifies over the forehead, upper 
eyelid, and nostril of the same side, and, penetrating the 
eye-ball, forms the minute ciliary nerves ; the second 
branch supplies the upper jaw, the palate, and the con- 
tiguous parts, while the third branch is found meandering 
among the muscles and glands of the lower jaw. 

The sixth pair chiefly supplies one of the muscles of ' 
the eyeball. Next in the backward order is a very im- 
portant nerve — the seventh pair — which is composed of* 
two portions, called the portio mollis, and the portio 
dura. The portio mollis, entering into the internal 
part of the ear, splits into several divisions — which form 

x. 
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that soft and pulpy nervous texture which I have before 
explained, as lining the several parts of the labyrinth, 
and is the medium by which sounds are received. The 
portio dura sends its branches to the muscles of the in- 
ternal ear, the parotid gland, the muscles of the face, 
and the adjacent neighbourhood. 

The eighth pair is another nerve of great importance 
in the human economy. After sending twigs to the 
back part of the throat, root of the tongue, &c, it de- 
scends down the neck in common with the main artery, 
(the carotid,) and, joining the great sympathetic nerve, 
is distributed to the substance of the heart. 

The ninth pair are the furthest back of any which 
have been mentioned, and principally supply the tongue, 
and the muscles connected with it. 

There is yet another influential nerve, just mentioned, 
which, though not, strictly speaking, having its origin 
directly from the cerebral mass, is yet so nearly connected 
with it, that its consideration ought to come in this 
place. I mean that nerve, which from its communication 
with almost all the rest of the nervous system, and 
from the magnitude of the office which it fulfils, is truly 
described as the great sympathetic. This nerve, being 
formed by filaments from the fifth and sixth cerebral 
nerves, and uniting with a branch from the eighth, and 
also with several of the nerves of the neck, extends 
downwards by the spine, enters the cavity of the chest, 
and afterwards of the abdomen, where, distributing itself 
to all the viscera contained therein, it associates all the 
several functions, and conveys their united sensibilities 
to the brain. 

It is by the special operation of this nerve, that dis- 
turbances in the function of one particular orean, are 
often painfully felt in remote ^jarts, they as it were, 
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sympathising 'with the afflicted spot; hence the name 
great sympathetic. 

Next in order come the spinal nerves. In the sides 
of the pile of hones called the spine, are apertures all 
along from the top to the bottom, which are formed by 
notches in each vertebra. There are also six or seven 
pairs of holes, similar to these, through the sides of 
the strong bone below, on which the spine stands, and 
through each of the whole of these, run large branches 
of the spinal marrow. These branches or cords, are 
whitish like the marrow itself, and like the brain, and 
their number is about thirty on each side, parting into 
branches almost innumerable, and distributing them- 
selves to nearly all parts of the body. The nerves 
divide as minutely as do the arteries and veins, which 
is proved by the fact, that we have feeling almost every- 
where within us. 

A puncture with the point of the smallest needle 
gives us pain, but this could not be, unless there were 
nerves in the part which is wounded. They are so 
numerous, that if there were any way of destroying all 
parts of the human body, excepting the nerves, without 
in the slightest degree injuring or displacing the latter, 
they would present a large mass, generally resembling 
in shape the complete and perfect living body. The 
arteries— the vessels which carry blood from the heart 
to all parts of the body — if all else were destroyed, 
would present the same appearance ; and so also of the 
veins. 

There is, however, one important difference between 
the nerves and the blood-vessels. The latter are all 
hollow tubes, but the nerves are not known to be so. 
Some have supposed that the little white pulpy threads 

k2 
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or fibres of wbich they are all made up, are hollow ; b it 
this is not generally admitted. 

Now the uses of these nerves are to convey sensation 
from the various parts of the body to the brain, which 
may be considered as their common centre. I have just 
told you, that nine pairs of nerves emerge from the base 
of the brain. Now the uses of these are to convey the 
various impressions of sight, hearing, smelling, and some 
other functions connected with the expression of the 
countenance. If by any accident, disease, or surgical 
operation, the communication between the extremities 
of any one of these nerves and its connection with the 
brain were destroyed, the function which that nerve 
performs, whether of seeing, hearing, &c, would be 
almost, if not entirely suspended. 

In like manner, the thirty pairs which are connected 
with the spinal marrow, from its junction with the head, 
to its termination at the pelvis, carry sensations of 
pleasure or of pain ; and also give the power of motion 
to the muscular parts of the body. 

To effect these purposes, each of the larger nerves, 
though apparently single, are divided at their roots into 
two portions ,* one of them is the medium by which the 
impressions of feeling, &c, are communicated, and the 
other serves the purpose of giving motion to the muscles 
it supplies; and these two portions of the nerve, are 
bound up as it were, so intimately together during the 
whole of their course, that no difference can be perceived 
in them. 

Here, then, we see the reason why, in some diseases 
of the human frame, the power of motion is destroyed in 
a part, while feeling and sensation remain entire ; and 
why the voluntary movements are not at all affected in 
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others, when the capability of receiving pain, or the im- 
pression of touch, is annihilated. 



Chapter XV. 

FURNITURE OF THE HOUSE, AND ITS USES, 

We now come to the furniture of the ' House I Live in,' 
and its various uses. This will make a long, but I trust, 
an interesting chapter. 

Here, however, our similitude begins to fail ; for while 
the house I occupy, like all other houses, is liable to 
waste and decay, there are in the human habitation 
certain pieces of furniture — machinery, perhaps I should 
say — by means of which, under ordinary circumstances, 
repairs are constantly going on, equal, at least, to the 
waste. But in no ordinary dwelling can any such pro- 
cess be found. All dwellings can indeed be repaired, 
but usually by external aid, and not by any operation of 
their own from within. 

The habitation of the human soul, is kept in repair 
principally by means of the rivers which run through 
the circulatory chamber, aod it was this fact, that made 
it necessary for me to dwell so long upon this apartment, 
in the previous chapter. 

Tlie Blood. — There is nothing in the whole universe 
which so much resembles the economy of the human 
body, showing the means by which its constant waste 
is supplied, and the whole kept in repair, as the manner 
in which water is conveyed to the surface of the earth. 
Evaporation and the growth of plants, with the de- 
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mauls of the animal creation, are constantly wasting 
and drying op the soil ; but there are numerous hidden 
streams, some of them Terr small, that wind their way 
in almost every direction, and continually furnish new 
moisture. 

It is true, there are also large streams which appear 
oa the surface, very different to what takes place on the 
outside of the human body ; neither is it to be forgotten, 
that the earth is watered in part directly from the at- 
mosphere. Yet, with these deductions, there is still a 
general resemblance between the two great processes. 
The one constantly recruiting the wants of the world : 
the other supplying the demands, and repairing the 
waste, &c., of what, for the sake of its near relation to 
the immortal inhabitant, is worth far more than any 
known globe. 

Preparing the Blood. — But how is this blood, flow- 
ing through its tens of thousands of crimson streams, 
prepared and supplied to the human body P for it must 
be first made before it can be supplied. Indeed, a most 
curious and really wonderful process is this, and one 
which demands a particular description. 

Mastication, or Chewing-. — I have already told you 
about the teeth, their number, their uses, &c They are 
principally designed for breaking down and grinding the 
food, the material from which the blood is to be made ; 
for the great Author of our frames has so ordered, that 
after a certain degree of waste has taken place in the 
system, a feeling of necessity for its reparation arises 
within us, which we call hunger ; and in the gratifica- 
tion of which, much pleasure is experienced. And in 
order to gratify that hunger properly, and accordingly 
to recruit the waste of the body, which is continually 
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proceeding, there is that duty for the teeth to perform, 
of which I have just spoken. 

But while the teeth are breaking down the food into 
smaller pieces, the salivary glands, described in another 
place, are continually secreting, and pouring through 
small tubes into the mouth, a quantity of saliva, just 
sufficient to moisten, and render the mass somewhat of 
a pulpy consistence : the other little glands also, lying 
under the tongue, assist in this work. 

When the food is beaten fine, and sufficiently 
moistened, it is gathered together upon the tongue, 
and by a series of curious movements, which I have not 
room in a work like this to explain, it is pushed along 
beyond the root of the tongue to the top of the gullet, 
or food-pipe, whence, by muscular action, it is conveyed 
downwards into the stomach. In its passage towards 
this receptacle, it passes directly over the trap-door of 
which I have already spoken ; and were not this little 
flap most accurately fitted, and most ingeniously con- 
trived to effect its purpose, we should often be in the 
greatest danger of suffocation j for in speaking, cough- 
ing, or laughing, while the food was in the act of being 
conveyed into the stomach, it might perchance descend 
into the air passage, or trachea, the consequences of 
which would be very serious, and have often produced a 
fetal termination either by suffocation, or by the irrita- 
tion caused by the accident. 

Trap-door. — It is true that this door usually closes, 
when any substance approaches, almost as quickly as I 
formerly told you does the eye, when anything comes 
too near to that organ ; but it is also true, that as in the 
case of the eye, it does not always close quite soon 
enough, and substances actually do fall into tha tK&h&fe.* 
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When this accident happens, great irritation and cough- 
ing is produced, by which, at length, the offending body 
is frequently expelled. When this speedy dislodgment 
does not take place, the coughing generally subsides, 
and if the substance is a morsel of bread, or other food, 
it shortly dissolves; but if it be of a hard or tough 
nature, as a piece of bone or wood, it usually creates 
great pain and inconvenience, and unless it can be re- 
moved by mechanical aid, or by a surgical operation, 
often ends in death. 

While writing this chapter, I have read, in one of the 
medical journals, of a little girl, five years of age, who, 
in playing with a brass nail, was so unfortunate as to 
have it fall into her windpipe. It produced a little 
coughing, and then all was quiet, and the parents and 
friends thought all danger was over. More than a year 
afterwards, on taking cold, there came on a severe 
cough, with hectic fever, night perspirations, and bleed- 
ing from the mouth : she died of a rapid consumption : 
and, on opening her body, the brass nail was found em- 
bedded in her lungs. 

I hope that every young person who reads this 
account, will avoid holding nails, pins, buttons, and 
other such things, in the mouth, as well as all laughing 
and talking while eating; for it is at the least always 
dangerous, and may probably prove fatal. The instance 
of the celebrated Mr. Brunei, the engineer, who had a 
half sovereign descend into his trachea, is too well known, 
to require further than an allusion to it. 

When the food is fairly beyond the tongue, and has 
passed the little trap-door, it goes into the top of the 
food-pipe, as into the top of a funnel. Below this, the 
pipe becomes smaller ; but if we eat and swallow slowly, 
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not so small, but that the food will pass readily ; but if 
we do not properly masticate our food, or if we swallow 
it too rapidly, it is sometimes retained in the passage, 
causing great inconvenience, and even requiring an 
operation to dislodge it. Many individuals have very 
nearly lost their lives by a large piece of meat, or other 
unchewed ajubstance, remaining in the gullet, and only 
by surgical aid was the danger averted 5 and I have per- 
sonally known a gentleman who was killed on the spot, 
by accidentally swallowing a potato, which, being hard, 
so distended the gullet, that the windpipe was too much 
encroached on, and death ensued from suffocation. 

Digestion. — The food however, arriving in the sto- 
mach, remains a short time, gradually softens, and 
becomes converted into a greyish or whitish pulp, called 
chyme ; the formation of which, is materially promoted 
by a fluid called the gastric juice. This fluid does not 
travel a long way through pipes, like the saliva, but 
seems to ooze, as it were, from the inside of the stomach 
in large drops, as you have seen the drops of water or 
sweat from the forehead of a labouring man in a hot 
day ; and this process is called secretion. When the out- 
side of the mass which is in the stomach — that part in 
contact with its sides — becomes softer, it is slowly con- 
veyed, by a curious motion of this receptacle, to its right 
and lower extremity, which I have already told you is 
called the pylorus, by wliich term is meant the door, or 
outer gate of the stomach, or, as some call it, the door- 
keeper. It may well be called a door-keeper, for it 
really does seem to exercise a sort of choice j for if any- 
thing presents itself there, which is not proper to be 
conveyed into the system, or not well adapted for 
making blood, it does not, for some time, suffer it to 
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pass ; though, after the substance has repeated its 
efforts a great many times, it appears to yield, as if to 
importunity. True chyme, made of good and proper 
materials, it never refuses, but suffers to go at once, 
into that portion of the intestines which joins to the 
stomach, called the duodenum. The outside of the mass 
of food in the stomach having been subjected to the 
process just named, that portion immediately under 
it is submitted to the same treatment, and so on, till 
the centre portion is brought into contact with the 
gastric juice, and the whole converted into grey, pulpy 
fluid. 

Formation of Chyme. — Arrived in the duodenum, 
it becomes a still more perfect chyme, and is gradually 
mixed with a bitter fluid, the bile, which comes through 
a small pipe from the liver, and also with a liquor 
resembling saliva, proceeding from the pancreas, or, as it 
is popularly termed, sweetbread. 

The Xiiver. — : The liver, as I have said, is a very large 
viscus, which fills up a very considerable portion of the 
abdomen, at and towards the right side. This gland is 
more constantly present, throughout the whole animal 
kingdom, than is any other. This extensive glandular 
body — familiar by sight to most persons, as extracted 
from a sheep, pig, or other animal — seems to the eye, to 
be composed of a profusion of small granular bodies, of 
irregular shape. It receives its supply of blood, for the 
nutrition of the organ, by an artery — the hepatic artery, 
which springs from the great main trunk, or aorta, which 
runs down upon the spine. Contrary to the usual ana- 
logy, the secretion which is formed J)y the liver — known 
to us under the term bile, or galJ — is eliminated from 
the venom circulation. All the other secretions with 
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which the body is largely endowed, are effected by arte- 
rial agency. This alone is dependent for its peculiar 
fluid — bile — on an unusual arrangement of the venous 
ramifications, termed the portal system. Some doubts 
have been expressed by enquirers, as to whether the 
latter performs the whole of the office or otherwise ; but 
the subject is very complex, and will require many ex- 
periments, and widely extended observation, to arrive at 
a conclusion. The bile, or gall, which performs a very 
important part in the economy of digestion, and its con- 
comitant processes, is too well known to need description. 
The quantity varies much with the amount of food in 
the stomach ; greatly increased when the food supply is 
abundant, and proportionably diminished when inani- 
tion or starvation is approached. Somewhere about 
seven ounces in the twenty-four hours, is considered a 
fair approximation to the quantity. A curious subject 
of experiment has been, whether the constituents of the 
bile axe formed beforehand, and are in circulation in the 
blood, or whether they are entirely elaborated in the 
liver. It is not satisfactorily determined which of the 
two is the origin of this essential fluid, nor need we 
detain ourselves longer upon the matter. 

The chyme, being mixed with the secretions from the 
liver and pancreas, passes slowly along the intestines, 
spreading itself over nearly the whole of their internal 
surface : always, however, in the greatest abundance in 
the duodenum, and a few feet of the intestines be- 
yond it. 

Xiaoteals. — Now there is in the human body a set of 
minute vessels called lacteals, which begin in great 
numbers, as. if by roots, from the inner sides of the 
intestines, and gradually uniting as they proceed, at last 
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nil form one principal trunk, or main pipe, which might 
be compared to the stem of a tree, with its branches. 

These vessels seem to begin on the inside of the 
duodenum, and the other intestines, with open or funnel- 
shaped mouths, with which they suck up the finer or 
better parts of the chyme within them, and which, during 
the operation of being removed, is changed into a pearly- 
coloured or milky fluid, called chyle; and this process is 
called absorption. 

The chyle, after being absorbed, is conveyed along 
in the minute vessels it begins with : they, uniting 
with others, like small streams with larger ones, con- 
tinually add to each other's size, until they all at length 
meet in a common trunk or receptacle, upon the first or 
upper vertebra of the loins. From this receptacle, one 
or more pipes, or ducts, carry the chyle which is con- 
tained in it, upwards, on the right side of the spine, 
towards the top of the left shoulder, where, meeting the 
great vein which brings back the blood from the left 
arm, it empties its contents into that vein. The chyle 
thus mixes with the blood, which, immediately descend- 
ing into the heart, passes through the lungs to undergo 
a peculiar and important process, which will be after- 
wards explained. 

Although performing so principal a part in the animal 
economy, yet the main duct, (and there is frequently 
but one), called the thoracic duct, is in size extremely 
small ; although loaded with all the nutritious materials 
for repairing and re-invigorating the entire body, yet it 
is only equal to the dimensions of a very small quilL 

Absorbents. — There is yet another series of vessels 
which are found in almost all parts of the human frame, 
both internal, among the viscera — and external, among 
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the muscles and skin. These are yery extensive, of 
minute size, and are situated in great numbers at the 
inner parts of the thighs and arms, at the neck, and in 
the groins. They are much the same, in arborescent 
appearance like the blood-vessels, only very much 
smaller, indeed seldom visible to the naked eye, except- 
ing when made prominent by disease. These vessels are 
called Absorbents, the office of which is to absorb, or 
mick up any particles not wanted in one place, and carry 
them back into the blood, to be sent round again by the 
circulation, to be used where they are really wanted ; 
or else to be expelled from the body: The liquid which 
is thus found in these vessels is called lymph ; it is of a 
pale red colour, but entirely different from blood. Be- 
sides having the general name of absorbents, these 
vessels are sometimes called lymphatics. 

The chyle, in its pure state, is similar in its essential 
composition to the blood, excepting in colour. The 
little globules, which swim in the blood, and are the 
cause of its colour, are numerous in the chyle ; but 
instead of being red, as in the blood, they are white. I 
have said that the chyle, in its nature, is like the blood ; 
and concerning the nature of the latter, 1 shall have 
occasion to say more presently. 

Whether the chyle is changed to a red colour as soon 
as it is mixed with the blood, or whether the change 
does not take place, till it has passed with it through the 
lungs, we can better judge perhaps, when we come to 
speak of the blood, and the changes it undergoes in those 
organs. 

Having thus traced the food, or raw material, through 
the whole of a most wonderful manufacturing process, 
till chyle, and perhaps blood, is formed from it, it may 
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be well to pause, and consider, for a few moments, the 
different materials from which this most important fluid 
is prepared. 

Materials for Blood. — The great Creator has so 
formed this wonderful apparatus, that it has the power 
of forming chyle from almost every substance, either in 
the animal or vegetable kingdom. Some create more, 
others less : some make it of excellent quality ; others 
of a very inferior nature ; from some it is formed very 
rapidly ; from others, very slowly : some things, in the 
process of digestion, give out a great deal of heat ; others, 
very little : lastly, some produce great excitement and 
disturbance of the stomach and other organs, while 
others produce no inconvenience at all. 

As a general rule, those things which produce the 
least derangement of the digestive and the other organs 
of the body, as well as give out the least heat, make the 
best chyle and the best blood, and are, of course, most 
adapted to our use. It must be observed however, that 
much depends upon habit ; and that a substance which 
is naturally rather inferior to another, may by habit, be 
rendered for a time even more useful. 

Among the best materials for subjecting to the pro- 
cess of digestion, are bread made of wheaten flour, from 
one to two days old; puddings made of rice, sago, 
tapioca, or flour : potatoes, and other garden vegetables, 
with the addition of plain meats, fish, eggs, butter, &c, 
and fruit. For infants, who have no teeth, milk, as is 
well known, forms the best chyle, and creates the best 
blood. All these substances may be better or worse, 
according as they are well broken down and masticated 
by the teeth, and duly mixed with the saliva ; and also 
according to their quantity. The best of them, if not 
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well masticated, makes but a limited supply of blood ; 
and those which are the least nutritious, if duly subjected 
to the action of the teeth, make chyle, and blood, both 
in quantity and quality, which answers in a great degree 
the purposes of health. Those even which are excellent 
in their nature, are not so advantageous, if taken in too 
great abundance. Spirits make no chyle or blood at all ; 
wine, cider, ale, beer, coffee, and tea, very little. Besides 
this, they contain, more or less, qualities which not only 
do no good, but are positively hurtful. Even water can 
hardly be said to make either chyle or blood j but then 
it quenches thirst, supplies the waste caused by evapo- 
ration, and answers many important and even indispen- 
sable purposes. 

I am now to tell you about the blood ; — first, what 
it is ; secondly, its uses ; thirdly, how it is kept in a 
good and healthy condition. 

XTature of the Blood. — If we open a vein with a 
lancet — as you know surgeons often do — and draw out a 
quantity of blood into a bowl, or any other vessel, and 
let it stand in the open air, it soon begins to clot, or 
thicken, or, as it is usually called, to coagulate. 

From the surface of this coagulated part, a yellowish 
watery fluid oozes out, in numerous small drops, which 
gradually increase and unite, till in a short time, there 
is more of this thin liquid than there is of the thicker 
coagulated part. This watery part is called the serum. 

If we take the coagulated part of the blood, and wash 
it thoroughly, though carefully, we may divest it of 
nearly all its colouring matter, and leave it white. This 
white substance is called^rwe, and strongly resembles 
the fibrous or thread-like substance, of which I have 
already told you the muscles are formed. 
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The colouring matter which is washed out, consist? 
of small round or globular particles, which, before the 
blood coagulates, float in it ; but in the act of coagu- 
lation become entangled in the fibrin e. You have also 
been informed, in another place, that these globules 
exist and float in the same way in the chyle, before it 
mixes with the blood. In the chyle, however, they are 
colourless. 

What gives the colour to these globules in the blood 
we are ignorant of: some suppose it is the iron, or 
rather phosphate of iron, which, as is well known, exists 
in the blood in a small quantity; of which Dr. Good 
thinks that there are about three ounces contained in nn 
adult. Sulphur also is found in the blood; but its 
exact proportion is not known. 

Thus we see that the three principal ingredients of 
the blood are the colouring matter, the fibrine, and the 
serum. The serum, is principally albumen and water; 
though it also contains in small proportions, besides sul- 
phur and iron, a great variety of substances, especially 
the alkaline salts. Albumen is a substance which may 

ftr 

be considered as resembling the white of an egg ; for the 
latter is almost entirely composed of it. 

Uses of the Blood. — All parts of the human body, 
whether solid or fluid, and whatever may be their ap- 
pearance or structure, are formed from the blood. I 
have told you how this fluid is sent out by the heart to 
all parts of the system, even to the bones ; and I have 
also said a few words about the saliva, and the gastric 
juice, and the bile, and have called them secretions. 

It may be necessary to observe, in this place, that 
by the word secretion, as used in this sense, is meant 
something formed from the blood. Not only the saliva, 
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the tears, the gastric juice, the pancroatie fluid, and the 
bile, are secretions, also the mucus which is everywhere 
found bedewing the mucus membranes of the bod y ; the 
water which is in the brain ; in the lungs, &c ; in short, 
whatever fluid is met with in the body — in all parts of it, 
excepting the alimentary passages — in formed from that 
common reservoir, the blood ; and all these fluids are 




You will perhaps 
ask how secretion is 
effected : sometimes 
it is by the interven- 
tion of gland*, and 
sometimes without 
their aid. A gland is 
a soft body, full of » 
vessels, arteries, veins, e£x 
nerves, and absorbents, jv)v 
and which ere so nu- .■■....■■' 
merous that the organ ''"■' 
seems to be entirely ,'■■■. », ,.., < 
composed of thera. ty&ti&'' 

Here is a representation of the vessels of the kidneys, as 
they would appear after the intermediate parts had been 
corroded away, which can be effected by means of an 
acid preparation. 

The kidney, however, is not so good a specimen of 
the nature of a gland, as is the liver. The larger glands 
of the human body are the liver, the spleen, the pancreas, 
the parotid, with the other salivary glands, &c. Besides 
these, there are small glands, almost innumerable. The 
cerumen of the ear, and the oil of the skin, of which I 
have already spoken, are secreted by little glands. 



146 THE HOUSE 1 LIVE IN. 

The lymphatic or absorbent Teasels are everywhere 
connected, in their passage through the body, with 
glands. Some of these are comparatively large, some 
smaller, and most of them are very small indeed. Those 
little swellings called kernels, which sometimes appear 
in the sides of the neck, or in the armpit, are nothing 
but inflamed or enlarged lymphatic glands. 

All these glands (except the lymphatic glands) secrete 
something ; and 4he material from which all secretion 
takes place being the blood, it is sent to them from the 
heart, and distributed to their innumerable little vessels. 

I observed just now, that all these glands secrete some- 
thing, except the lymphatics. The lymphatics are charged 
with fluid — not secreted from them, but absorbed by 
them, from the surrounding neighbourhood, and it is 
considered by late experiments, that similarly to the 
chyme — so is the lymph — an element of nutrition. Dis- 
integration, — a long word, but simply meaning the decay 
or death of some of the particles of which the body is 
built up, — is constantly taking place, even during life ; 
whether by the limited duration of their vital principle, 
or resulting from the decomposing agency of oxygen, 
(which you know bears a relative proportion in our 
frames), is hardly determined. The death, then, of 
some of the surrounding tissues, does not render them 
immediately innutritious. In like manner, as the dead 
flesh of the sheep, or ox, received into the stomach, 
nourishes the body, so may the recently decayed tissue — 
by absorption through the lymphatics — assist in the 
same results. 

Those particles which have undergone too complete a 
disintegration, to be capable of adding to the blood- 
forming processes, are carried off as effete or useless 
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matter, by some mysterious agency of the venous system. 
Thus we may say with Dr. Prout : i A sort of digestion 
is carried on in all parts of the body.' 

Vatnre of Secretion. — I have already observed that 
some of the liquids, &c, of the human body seem to be 
secreted without the help of glands. They appear to be 
formed directly from the blood-vessels : how, we do not 
know. It has been conjectured that they ooze through 
the sides of the vessels, and some late experiments seem 
to corroborate this opinion. Here, perhaps, in one 
vessel, is blood; there, on the outside, and hardly a 
hair's breadth from it, is gastric juice, or some other 
entirely new substance. In one place, is simple chyme 
or chyle, and closely contiguous to it is blood, arterial 
and venous. Here is chyme or chyle, made of ordinary 
alimentary substances, with neither sulphur, nor iron, 
nor nitrogen in its composition y there, perhaps, not the 
twelfth part of an inch distant from it, is a fluid made 
from the very same liquid — the blood — containing all 
these materials. 

By what secret and incomprehensible laws of the 
Creator, have these little vessels this wonderful power ? 
By what mysterious process, can they change in an 
infinitely short space of time, a bland, milky substance, 
made from simple bread, or milk, or vegetables, into 
iron, or sulphur ? Of all this we know nothing, but so 
it is. Well, indeed, might David the Psalmist express 
wonder. 

Not only the liquid, but the solid parts also, are made 
from the blood. The very bones themselves, originally 
only gelatine, are gradually converted into bone, by a depo- 
sition from the blood contained in its little vessels. First 
a particle of gelatine is taken away by the &hsxrctaQ& y 

x2 
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'For instance, the organs placed at the ends of the 
fingers, when the blood comes there, take out of it what 
they need for their support, and also what is requisite to 
make finger-nails; while they will cautiously abstain 
from, and repel, that which will only make hair, and let 
it go on to the head. And the organs on the head care- 
fully take out that which they need for their support, 
and also that which will make hair, or, in common lan- 
guage, cause it to grow ; while they will cautiously ab- 
stain from taking that which is good for nothing except 
to make eyeballs, and let it go to the eyes, and will 
even help it on. And the organs about the eyes will 
take that, and work it up into eyes, or cause them to 
grow. And so throughout the whole/ 

By this it is plainly seen, that there must be a constant 
waste in every part of the system. It is impossible but 
that the friction — the ' wear and tear ' of hundreds of 
muscles and tendons, and thousands of rapid streams — 
should gradually produce decay, let the parts be ever so 
hard ; a continual dropping will wear away aTock. 

Now the blood not only carries out little atoms of 
particles, to cause all parts of the body to grow, and to 
replace the atoms that were worn off by friction, but it 
also takes away the worn-out and good-for-nothing par- 
ticles, and carries them clean out of the body. It is true 
that they are taken up by the absorbents in the first 
place ; but then the absorbents carry them to the blood, 
and empty them into it, which amounts to the same 
thing. In this way, as you may easily see, the blood is 
liable to lose its purity and excellence, since it is con- 
stantly giving out good particles, and receiving bad ones.* 

* The manner in which the bad or waste particles are removed from 
the system is very curious. Take the kidneys, for instance, which seem 
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then comes along a particle of blood, loaded with salts 
of lime, or some necessary ingredient, which it deposits, 
and which remains in its place ; thus proceeding, little 
by little, till the whole osseous structure is complete. 

These particles, which are thus conveyed to form hone 
in the place of gelatine, are most of them lime, or phos- 
phate of lime, or at least something which makes lime, 
before it can become bone; though other earthy matters 
are slightly mixed with them. Who directs the little 
particles of lime to the places where they are wanted? 
Who tells them to stop at the bones, and not before ? 
The same beneficent Creator, who arranges all the other 
wonderful things contained in our bodies. 

The power of the system to take out from the blood 
what is wanted for its growth and support, is aptly, 
though quaintly, shown by Dr. Edwards. Speaking of 
the wonderful distribution of the blood, in the little 
arteries, to every part of the body, he thus adds : — 

' Along, on the lines of these tubes or canals, (the 
arteries,) through which the blood, with all its trea- 
sures flows, God has provided a vast multitude of little 
organs or waiters, whose office is, each one, to take out 
of the blood as it comes along, that kind and quantity 
of nourishment which it needs for its own support, and 
also for the support of that part of the body which is 
committed to its care. And, although exceedingly 
minute and delicate, they are endowed by their Creator 
with the wonderful power of doing this, and also of ab- 
staining from, or of expelling and throwing back into the 
common mass, what is unsuitable, or what they do not 
want, to be carried to some other place, where it may be 
needed ; or, if it is not needed anywhere, and is good for 
nothing, to be thrown out of the body as a nuisance. 
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'For instance, the organs placed at the ends of the 
fingers, when the blood comes there, take out of it what 
they need for their support, and also what is requisite to 
make finger-nails; while they will cautiously abstain 
from, and repel, that which will only make hair, and let 
it go on to the head. And the organs on the head care- 
fully take out that which they need for their support, 
and also that which will make hair, or, in common lan- 
guage, cause it to grow ; while they will cautiously ab- 
stain from taking that which is good for nothing except 
to make eyeballs, and let it go to the eyes, and will 
even help it on. And the organs about the eyes will 
take that, and work it up into eyes, or cause them to 
grow. And so throughout the whole/ 

By this it is plainly seen, that there must be a constant 
waste in every part of the system. It is impossible but 
that the friction — the ' wear and tear ' of hundreds of 
muscles and tendons, and thousands of rapid streams— 
should gradually produce decay, let the parts be ever so 
hard ; a continual dropping will wear away a*rock. 

Now the blood not only carries out little atoms of 
particles, to cause all parts of the body to grow, and to 
replace the atoms that were worn off by friction, but it 
also takes away the worn-out and good-for-nothing par- 
ticles, and carries them clean out of the body. It is true 
that they are taken up by the absorbents in the first 
place ; but then the absorbents carry them to the blood, 
and empty them into it, which amounts to the same 
thing. In this way, as you may easily see, the blood is 
liable to lose its purity and excellence, since it is con- 
stantly giving out good particles, and receiving bad ones.* 

* The manner in which the bad or waste particles are removed from 
the system is very curious. Take the kidneys, for instance, which seem 
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•lotion of tb* Heart.— The heart is kept in motion, 
we know not how ; nor can the wisest anatomist or phy- 
aiologist in the world tell us. We know that the lung) 
have something to do in the case ; and when once a*t 
a-going, we can form some idea of what keeps it is 
action ; hut after all, the real cause of the continual 




motion of either the heart or the lungs, is a great mys- 
tery, and will probably remain so for ever. 

You are aware that the motion of the heart can be 
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pipe*, called urtitri, to tin 
dl»[dj- out of the system. 
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felt* when a hand is placed on the left side, near the 
middle of the ribs. This important organ — not much 
larger than a man's fist, and strong and muscular — 
is situated slanting, or obliquely, as you see in the 
above engraving. It is represented nearly in the position 
in which my heart would appear, if you could stand 
before me this moment, and see it just as it now is, in 
full motion. I mean, its position is just what It would 
then be. In other respects, it would appear differently, 
especially in its connexions; for the vessels which go 
to it and come from it are here represented as partially 
removed. 

This engraving represents the heart with its principal 
vessels divested of their covering, called in technical lan- 
guage the pericardium, or, familiarly, the heart-purse, 
which closely envelopes the entire heart, and the com- 
mencement of the great vessels connected with it. This 
is one of the strongest membranes of the body, and, like 
all other parts, is supplied with arteries, veins, and 
nerves. In the view now represented, this heart-purse 
is cut away, and the heart itself exposed to view. I 
mentioned a little about the heart in a former chapter, 
but, as I am now about to explain its functions, it will 
be necessary, for the elucidation of the subject, to go a 
little more into detail. 

The heart, then, is a hollow muscle, and, in persons 
of the ordinary standard, is about a pound in weight, 
varying, however, in this respect ; its shape is conical, 
and it is placed in the chest, under the cartilages of the 
ribs and the breast-bone. The base, which is much the 
broadest part, and where the great apertures are placed, 
is turned obliquely upwards and backwards, almost 
facing the spine, while the point or narrow end projects 
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forwards and towards the left side. The heart contain* 
within it four distinct chambers or cavities, two on the 
right side and two on the left ; an auricle and a ventride 
on each side, one of which, on the upper and right side 
of this viscus, is called, for the sake of distinction, the 
right auricle, and which receives the terminations of the 
two great veins of the body, the vena cava. The next 
chamber is the right ventricle, a cavity much larger and 
thicker than the last, and lined with strong muscular 
projections. The orifice between these cavities is en- 
circled by a tendinous ring, which gives attachment to 
a valve, and from the circumstance of its having three 
divisions in its substance, is called the tricuspid valve, 
and which is fixed to the strong muscular columns just 
mentioned, by several thin tendinous cords. 

From the upper and left side of the right ventricle, 
emerges the pulmonary artery, which has also valves at 
its entrance, called semilunar valves. This artery is of 
considerable size, and passes behind the breast-bone, 
dividing into two branches, corresponding to the right 
and left lobes of the lungs ; and these again, ramifying 
in still smaller divisions, gradually become more minute) 
throughout the entire substance of the important organ 
they supply. 

At the extreme ends of the smallest branches of the 
pulmonary artery, commence in a series of corresponding 
minuteness, the pulmonary veins; these, gradually uniting, 
form four great trunks, which find their termination in 
the left auricle of the heart The left auricle is in ap- 
pearance and size very similar to its companion on the 
other side, excepting that it is much stronger in its 
texture. Adjoining to it, and towards the front of the 
body, is situated the left ventricle, separated from the 
last chamber by a valve, which., from \ta au^oaed re- 



FURNITURE, AND ITS USES. 153 

semblance to a bishop's mitre, is named the mitral valve. 
This ventricle, is considerably thicker and stronger than 
its fellow on the right, though much the same in point 
of size : it is separated from the right ventricle by a very 
strongfleshy partition, which completely separates the two 
cavities, and allows of no communication between them. 
The same division also exists between the auricles, and, 
in like manner, they are totally distinct from each other. 

From the upper part of the left ventricle is sent off 
the aorta. This great blood-vessel, where it begins, is 
in size about the same as the pulmonary artery, and has, 
like it, at its commencement, three semilunar valves ; it 
passes upwards, making an arch of great capacity, and, 
travelling between the pulmonary artery and the great 
vein, the vena cava, before mentioned, turns downwards, 
pursuing its course along and in front of the spine, dis- 
tributing large branches to various parts, as it pro- 
ceeds. 

It is now time to call your attention to the plate, and 
to refer you to the figures which illustrate the different 
parts. The divided extremities of the two vence cava, 
or veins which bring the blood to the heart from all 
parts, are shown ; the upper and lower are marked o and 
q, with some other veins contiguous to them at p. The 
right auricle is shown at n, and the right ventricle at b ; 
k represents the pulmonary artery, of which 1 1 are the 
right and left branches ; m m exhibit the pulmonary 
veins, emptying into the left auricle ; and a shows the 
left ventricle. The great arch of the aorta is shown by 
c e f; and the branches of this artery, which are dis- 
tributed to the heart and upper extremities, are marked 
g h t. The direction in which the circulation proceeds 
is shown by the little arrows, following the course that 
an arrow would fly if shot from & \xrc », m\*&tsAs&jst \ 
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describes the coronary arteries, or the vessels which 
feed and nourish the heart itself. 

Now, the circulation of the Hood proceeds in the fol- 
lowing manner. The veins from all parts of the body, 
unite to form the two venae cava, which, entering into 
the right auricle of the heart, discharge their contents, 
contaminated by its traversing through the body, into 
that receptacle. By a muscular contraction of the part, 
the blood is pushed into the right ventricle, or second 
chamber, and is prevented from returning, partly by the 
tricuspid valves, and partly by the pressure of blood 
from behind. The right ventricle, being filled, contracts 
with great force, striking against the ribs, and producing 
the stroke of the heart, and discharges its contents into 
the pulmonary artery, which is again prevented from 
going back by the semilunar valves ; by means of this 
vessel it is dispersed throughout the lungs. Here it 
meets the atmospheric air, which is continually being 
received into the lungs, and imbibing a portion of the 
oxygen, or vital principle of the air, which is contained 
within it, becomes altered in colour and quality, losing 
the dark, venous hue which it had acquired while in 
circulation, and assumes'a scarlet tinge, thus becoming true 
arterial blood, fit for the purposes of nutrition and se- 
cretion. Having thus received its vivifying principle 
from the atmosphere, it is conveyed by innumerable 
channels — the pulmonary veins— into the left auricle,hjthe 
sudden contraction of which itis propelled into the left ven- 
tricle; them&ral valve, aided by the continual pressure from 
behind, prohibiting a retrograde movement From this 
ventricle—the fourth cavity of the heart— it rushes 
through the great arch of the aorta, from whence, by 
means of the arteries, it is distributed to every part of 
We b0d 7 m a pure state *, -wtait, «&** ^t^ all 
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the duties demanded of it, in the various secretory 
processes to which it is subjected, it is returned by the 
veins in a contaminated condition, again to undergo 
the same passage through the heart, and to receive a 
similar revivification in the lungs. There is one thing 
more which demands notice among the phenomena 
of the circulatory apparatus, which is, that both sides of 
the heart fill at the same instant, the two auricles con- 
tracting at the same moment, and the two ventricles 
obeying the same law— thus, at the identical time that 
the right ventricle is pushing its blood into the pulmon- 
ary artery, the left ventricle is propelling its contents 
into the aorta, by which it will be seen that the auricles 
and ventricles contract and dilate alternately; the 
auricles and the arteries acting together, and the same 
with the ventricles and the veins. 

Valves, somewhat similar to those in the heart, 
are found in the larger veins all over the body ; and 
now comes the reason why the blood can run up-hill. 
The pressure in the veins is all the while diminish- 
ing, as you may easily perceive, on the side towards 
the heart, even though it is the up-hill side ; and as 
the arteries, at their extremities, are all the while 
pouring their blood into them, the pressure must 
be as constantly and steadily increasing on the other 
side. Besides this general pressure, there is also local 
pressure. Veins lie, most of them, in the skin, or 
among the muscles, or among parts that are performing 
some sort of motion, and this motion must push the 
blood in one direction or another. But as the valves 
prevent its going back, the pressure is firm enough to 
make it go slowly up-hill; and thus it moves onwards and 
onwards, till it finds its way to the heart 
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It is the contraction of the ventricles, which I have 
described, that causes the beat of the heart, and which 
is felt so plainly on the outside of our bodies. It takes 
place in an adult male, in good health, about once in a 
second ; in females it is rather more frequent. It is 
greatest, both in males and females, at birth ; and dim- 
inishes in frequency till we arrive at middle age. 

Pulsation. — This beating of the heart, as the blood is 
pushed from it into the arteries, seems to be felt in the 
large arteries all over the body. I say seems to be ; but 
the subject is not well understood. We only know that, 
if we lay our finger on an artery at the wrist, or on the 
ankle, or any other part of the body, where vessels lie 
near the surface, we feel the pulse, as it is called ; this 
beating in the extremities corresponding exactly with 
the beating of the heart. 

It is from the frequency, force, tension, and other 
qualities of the pulse, that the medical practitioner is 
enabled to judge of the condition of the circulatory sys- 
tem, and for which purpose the pulsation at the wrist is 
generally preferred, from its contiguity to the surface, 
and is considered to be the same as in all other parts of 
the body. In China, however, they think differently — 
there the physician is in the habit of feeling the pulse in 
various parts, being firmly impressed with the belief that 
it really varies in different places. 

Force of tne Heart. — The force with which the 
ventricles press the blood to push it out of the heart has 
been variously estimated. Some reckon it at only a few 
ounces ; others at much more, and some even at 180,000 
pounds. The truth is, it presses very hard, with a force 
apparently equal, if not superior, to that of the gripe of a 
very strong man with his fist* But it admits of doubt. 
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whether it exerts a force equal to thousands of pounds, 
or even of hundreds. Perhaps it may average, in an 
adult, from twenty to thirty pounds. 

One reason why anatomists have made such strange 
calculations is, that they could not conceive how the 
blood could otherwise be carried so swiftly through the 
system — and the distance it has to travel, in some in- 
stances, is very great, for the arteries are often extremely 
tortuous. But it seems to have been forgotten that, by 
the curious structure just mentioned, the veins are all 
the while getting empty, and a sort of vacuum * forms in 
these cavities, into which the blood naturally rushes from 
the arteries, so that the pressure, or rather the resistance 
of the veins, to the contents of the heart, is constantly 
diminishing, and thus there is a tendency to a regular 
current of the blood. 

Capillaries. — They appear to forget also the struct- 
ure and functions of the little arteries — sometimes called 
capillaries — found in such great numbers in the skin, in 
the muscles, and, indeed, everywhere throughout the 
body. The truth is, that the coats of these little vessels, 
like other arteries, are muscular, and it is a pretty well 
established fact, that they have the power of drawing 
the blood from the heart. Some eminent professors of 
anatomy have thought that these capillary vessels did 
almost all the work, the heart itself doing very little. 
They have considered them something in the light of 
little pumps, in every part of the body, that were con- 
tinually pumping up the blood from the deep well of the 
heart, to the extremities of the remotest chambers of the 
frame. You may form some idea of their meaning, by 

* It is said, and with some truth, that nature abhors a vacuum. 
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recalling to your recollection houses, in which water is 
carried up, by means of pumps and other machinery, tc 
every room in the house, even to the highest story, anc 
to the remotest chambers. 

The truth here, as almost always happens, fall 
between the extremes. The heart really pushes th< 
blood with considerable force; and the muscula 
capillaries, at the same time, act in some slight degrei 
like little pumps. Then the vacuum I have spoken c 
has some influence ; and there may be other causes i 
operation which I have not mentioned. The whol 
process of circulation is wonderful, and it requires 
volume to illustrate and explain it fully. 

Popular Summary of the Process of the Cir 
eulatlon of the Blood. — I will here insert an eloquen 
description of the circulation of the blood, extracte 
from that useful and popular periodical the Saturda 
Magazine, a work which blends sound instruction wit 
forcible lessons of piety. Though this will involve 
repetition of jsome parts of the same subject, yet il 
importance is so great, that the time bestowed on th 
perusal will be amply repaid. 

' The heart, which is the principal organ of circula 
tion, is placed within the breast, between the two lobe 
of the lungs. It is a fleshy substance, and has tw 
cavities, which are separated from each other by 
valve. From the left ventricle, a large blood-vesse 
called the aorta, proceeds, and soon divides into sever* 
branches, which ascend and descend by innumerabl 
ramifications, become smaller as they proceed, an 
penetrate every part of the body. When the righ 
ventricle contracts, the .blood is propelled into th 
arteries with so much force, that it reaches th 
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minutest extremities of their most remote ramifica- 
tions. This motion is called the pulse, which is 
merely the effect of the pulsation of the heart, and is 
quicker or slower according to the frequency of its 
contractions. 

'When the blood arrives at the extremities of the 
arteries distributed through the body, Nature employs 
it in the wisest manner. Certain vessels absorb the 
watery, oily, and saline parts. In some parts of the 
body, where the arteries are distributed, the secretion 
of milk, fat, and various fluids is performed: the re- 
maining portion of blood flows into the extremities of 
the veins. These vessels gradually enlarge in size, till 
they form very large tubes, which return the blood 
back to the right ventricle of the heart. The blood is 
then propelled into the pulmotiaiy artery, which dis- 
perses it through the lungs by innumerable small 
branches. It is there exposed to the action of the 
air, is afterwards received by the pulmonary veins, 
and by them is conveyed to the left auricle of the 
heart. This contracts, and sends it into the left 
ventricle, which, also contracting, pushes it into the 
aorta, whence it circulates through every part of the 
body. 

' For this complicated function, four cavities, as we 
have seen, become necessary, and four are accordingly 
provided: two called ventricles, which send out the 
blood, (one into the lungs in the first instance, the 
other into the mass after it has returned from the 
lungs): two others, called auricles, which receive the 
blood from the veins (one as it comes immediately 
from the body, the other as the same blood comes a 
second time, after its circulation through the lungs, 
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for without the longs one of each would have been 
sufficient). 

' Such is the admirable circulation of the blood in 
man and most animals. But there is still much ob- 
scurity in this interesting subject. We meet with 
wonders here, that prove how incapable the human 
mind is of explaining this work of Divine wisdom. 
" The wisdom of the Creator/' saith Hamburgher, " is 
in nothing seen more gloriously than the heart ; " and 
how well doth it execute its office! An anatomist, 
who understood the structure of the heart, might say 
beforehand, that it would play ; but he would expect, I 
think, from the complexity of its mechanism, and the 
delicacy of many of its parts, that it would always be 
liable to derangement, or that it would soon work 
itself out Yet shall this wonderful machine go night 
and day for eighty years together, at the rate of one 
hundred thousand strokes every twenty-four hours, 
having at each stroke a great resistance to overcome ; 
and shall continue this action for this length of time, 
without disorder and without weariness! 
' 'From Ketll's Anatomy, we learn that each ven- 
tricle will contain at least one ounce of blood. The 
heart contracts four thousand times in one hour, from 
which it follows that there pass through the heart every 
hour, four thousand ounces, or three hundred and fifty 
pounds of blood. The entire weight of blood is said to 
be about twenty-five pounds, so that a quantity equal 
to the whole mass of blood passes through the heart 
fourteen times in one hour, which is about once in every 
four minutes. 

'"Consider," says Palet, "what an affair this is, 
when we come to very large animals. The aorta of a 
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whale is larger in the bore than the main pipe of some 
waterworks, and the water roaring in its passage 
through a pipe of that description, is inferior, in impetus 
and Telocity, to the blood gushing from the whale's 
heart" Dr. Hunter, in his account of the dissection 
of a whale, says, " The aorta measured a foot diameter. 
Ten or fifteen gallons of blood are thrown out of the 
heart at a stroke, with an immense velocity, through a 
tube of a foot diameter. The whole idea fills the mind 
with wonder." 

' The account here given will not convey to a reader 
ignorant of anatomy, anything like an accurate notion of 
the form, action, or uses of the organs concerned in the 
circulation of the blood (nor can any short and popular 
account do this) : but it is abundantly sufficient to give 
him some idea of the wonderful mechanism bestowed 
on his frame, for the continuance of life, by the hand 
of a Being who is all- wise, all-powerful, and all-good, 
and whose bountiful care is equally extended to the 
preservation and happiness of the humblest creature in 
existence, which has been, equally with ourselves, called 
into life at his Divine behest, and for a wise and good 
purpose.' 



Chapter XVL 

FURNITURE, AND ITS USES — continued. 

We are now prepared to enter upon another subject — 
the study of the process by which the purity of the 
blood is promoted, notwithstanding the many causes 
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' which are continually in operation, to render it unfitted 
for it* purpose. 

Purification of the Blood. — This is effected by the 
aid of atmospheric air. But how is air to he introduced 
into the human body P Can we eat it P Can we drink 
it P Can it enter by means of the eyes, or the ears, or 
the nose P Not exactly in either of these ways. It can, 
indeed, enter through the nose, but, without some other 
machinery, it would go no further than the throat, 
before it would return, or pass out at the mouth: a 
little, it is true, is swallowed, both in our food and in 
our drink ; but the quantity in this way is very incon- 
siderable. 

There is air, moreover, in almost every part of the 
body; all the great cavities — the chest, the abdomen, 
&c— contain air ; were it not thus, we should soon be 
crushed. The atmosphere in which we live presses 
upon the whole frame with a tremendous force, com- 
puted at about fifteen pounds' weight upon each square 
inch of the body ; and its entire pressure on a middling- 
sized man is estimated at about thirty- two thousand 
pounds. But as there is air within us, in almost every 
part, both solids and fluids, which forces outwardly, 
while the atmosphere keeps up a pressure in the 
opposite direction, we are not sensible of its weight. 

But when I said that the blood must be purified 
through the agency of the air, I meant in a manner 
much more rapid and effectual than could be done by 
its gradual introduction and circulation through the 
vessels. The manner in which this great change is 
effected I will now explain. 

The Xmnffs. — The House I live in contains a curious 
apparatus, which may be compared to a great bellows 
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by whose wonderful operation the blood is cleansed and 
purified. This is contained in the upper story, and fills 
nearly the whole of it, leaving but a small chamber on 
one side for the heart. It blows its blasts at the rate 
of twenty or twenty-five in a minute in an adult 
person, and at a still greater rate in children; and 
it continues these blasts, whether standing or sitting, 
sleeping or waking, as long as we live. I refer, as you 
will readily perceive, to the lungs. I have already 
spoken briefly concerning these organs. I have told 
you about the windpipe, which leads by its various 
branches to the myriads of little cells within them; 
and I have told you that all those cells were lined 
throughout by mucous membrane, a membrane con- 
structed in all its essential properties like the skin, but 
much thinner. But I believe I have not vet told you 
how much air these minute cells, which fill up the 
whole substance of the lungs, will contain, nor how 
great is the superficial extent of the membrane over 
which the air is spread for the purpose of purification. 

So numerous are the pipes and cells in the lungs, 
that it is commonly considered that the extent of 
the mucous membrance which lines them, must be 
equal at least, to the extent of the skin, which is 
in a middling-sized adult, about fifteen square feet. 
Over all this surface, the fresh air which we breathe 
while we are in health, circulates ; fulfilling its office 
in effecting that change in the blood of which I am 
presently to speak. 

Capacity of tbe Xsunfs. — As to the quantity of air 
which the lungs will contain, it is very differently 
estimated. Many physiologists think it to be about two 
hundred cubic inches, or three quarts, in the adult 

m2 
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male; but more recent experiments have led to th 
belief that two quarts is nearer the average quantity 
When we breathe out, or expire as it is called, all th 
air which is actually in the lungs, is not expelled, bu 
only a small part of it. Of course when we draw in, c 
inspire, we merely introduce air, in quantity sufficient t 
supply the place of that which is discharged. Th 
process of inhaling the air is called inspiration — that < 
expelling it, expiration, and the whole process of breath 
ing is called respiration. 

The amount which we draw in or inspire at eac 
breath (still speaking of an adult) is thought to 1 
about forty cubic inches, or something more than 
pint ; but this estimate has also been considered as tc 
high. Females, whose lungs are generally somewhi 
smaller than those of males, inspire a quantity still lea 
and children consume a much smaller portion of ai 
than either. 

Breathing. — But how is the process of breathin 
performed P To understand this, it is necessary to reve] 
once more to the structure of the frame-work of th 
human system. 

t The ribs, though fastened to the spine or back-boni 
are not so firmly fixed, but that they admit of considei 
able motion, and this motion is very curious, thoug 
somewhat difficult to describe in a work of this Mnc 
I can only say, that it is of such a nature, if unconfine 
by external pressure, or unrestrained by disease, d 
materially enlarges the cavity of the chest when inspirf 
tion is performed, and in expiration diminishes it to 
corresponding extent. 

This motion of the ribs, is partly caused by th 
shortening or contraction of the muscles about th 
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chest ; of these, there are two between every two ribs j 
and as there are on each side twelve ribs, making 
twenty-four in the whole, there are forty-eight of these 
muscles concerned in moving the 'bellows' every time 
I breathe. In addition to these, there are nearly one 
hundred other muscles that are more or less concerned 
in this operation. 

In a healthy adult, from twenty to twenty-five of 
these inspirations are usually performed in a minute, 
as I have before observed. When violent exercise is 
taken, as in running, leaping, or swimming, the motion 
is more rapid. So, also, in childhood, and frequently 
in fevers and other ailments. When the lungs are put 
into unusual operation, by great exertion of the body, 
the motion of the heart is accelerated in the same 
degree ; the breathing and the contractions of the heart, 
bearing an exact proportion to each other. 

Now what is the object of all this motion? For 
what purpose is a pint of air drawn into the lungs, and 
spread over fifteen square feet of internal surface, every 
three seconds, and another pint exhaled from them 
as often P To what advantage is all this unceasing 
machinery directed ? This I can in part explain to 
you. 

Uses of Breathing. — In its healthy and natural 
condition, before it is distributed throughout the body, 
the blood is composed of four materials, called by 
chemists simple elementary substances. They are called 
elementary substances because they do not suffer decom- 
position, or, in other words, are not capable of being 
divided into several parts or proportions. Formerly, 
there were more substances comprehended under this 
title than are now considered as such. By the powerful 
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aid of galvanism, many bodies are decomposed which 
were once thought to be simple or elementary, and the 
number is being still further reduced. We need here 
only mention four of them — viz., oxygen, nitrogen, 
hydrogen, and carbon. The blood, then, is composed of 
the four materials just mentioned, in these proportions— 
in a hundred parts of blood, there are fifty-three parts 
of carbon, twenty-four of oxygen, sixteen of nitrogen, 
and seven of hydrogen. 

But when it has been circulated throughout the 
body, and has been returned through the veins to 
the right auricle and ventricle of the heart, its pro* 
perties become greatly changed. It is now of a deep 
purple hue, and has thence often been called black 
blood. In this state, it is found to be loaded with 
too great a proportion of carbon ; and this, too, not- 
withstanding what has been done in the way of clearance 
by the skin ; for it is a most striking fact, that this very 
work of purifying the blood, of which I am about to 
speak as taking place in the lungs, occurs in a small 
degree, all over the whole surface of the body. Still, it 
does not complete the work, and the blood yet comes 
from the heart, through the pulmonary artery, to the 
lungs, in its impure black or purple state, and not only 
overloaded with carbon, but mixed with other noxious 
ingredients, which it has acquired in its passage through 
the body, and which additions render it unfit for tie 
use of the organs to which it is again destined, in form- 
ing their various tissues, secretions, &c, until it has 
received purification. It also brings back with it, at 
least a few hours after every meal, a mass of chyle, with 
which it has been lately mixed, and which probably 
aeeds a change to be effected in the lungs before it is 



FURNITURE, AND ITS USES, 167 

enabled to become blood, and to afford proper nourish- 
ment to the system. 

Arrived in the lungs, it is spread almost immediately 
Over the vast space which is afforded by their numerous 
cells, and is thus exposed to the influence of the atmo- 
spheric air. A most surprising change is thus pro* 
duced ; the blood is now sent back into the left auricle 
and left ventricle of the heart in a purified and reno- 
vated state. Its colour is changed to a bright scarlet ; 
it has lost its superabundance of carbon, and other 
deleterious qualities, and by the imbibition of oxygen has 
acquired new life and renewed vigour. 

Concerning the precise nature of this change — whether 
the blood takes in something from the air, or whether 
the air takes something from the blood, — there has 
hitherto been a great difference of opinion, and even now 
the point is not completely decided. It is sufficient for 
us, in a book like this, to know that a change does take 
place, and what the results of that change are, in regard 
to health. 

JTature of tbe Air. — But I must not pass over this 
part of my subject without mentioning the changes which 
take place in the air during its detention in the lungs, 
coming, as it does, in such close contact with the blood. 
This air, in its natural state, and when in a proper con- 
dition for respiration, consists of about eighty parts of 
nitrogen gas, and about twenty parts of oxygen gas. Oxy- 
gen gas is frequently called vital air, on account of its 
property of supporting life ; and, indeed, without a due 
admixture of this gas, neither the animal, nor the vege- 
table kingdom could continue its existence. On the other 
hand, pure oxygen, or even if mixed in too large a pro- 
portion with the other compounds; would be quickly 
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destructive of life, by causing a rapid consumption of 
the energy of the body. 

In addition to the oxygen and nitrogen gases, the air 
is generally considered to have a proportion of carbonic 
acid gas mixed with it, even in its purest and healthiest 
state. But no sooner has it passed through the lungs- 
even once — than the oxygen is greatly diminished in 
quantity, apparently being absorbed by the blood, while 
the carbonic acid has much increased in abundance by 
what it has acquired from the same source. If we con- 
tinue to breathe the same air twice, thrice, or more, 
the carbonic acid becomes still more abundant, while the 
oxygen as rapidly decreases, till it is at last perfectly 
irrespirable. 

Breathing* Air Twice. — Now if we breathe air twice 
over, or if we breathe that which has a superabundance 
of carbonic acid in it, derived from any other source, it 
does not sufficiently change the blood from its black to 
its scarlet colour. It is consequently sent back to the 
heart, and distributed all over the body, in a state totally 
unfit for the purposes for which the great Creator de- 
signed and gave it; and if this abuse is long permitted, 
the health materially suffers. Instances have been too 
frequently before us, in the crowded state of prisons, in- 
firmaries, workhouses, &c, and one particularly in the too 
celebrated Black Hole at Calcutta, to need our saying 
much more in this place. 

The air is changed by inspiration at a most astonish- 
fof ^ W ? ^ P robabl y-speaking now of adults, 
Z\^' ^^ P^P^onably less-more than a 

^yl^ZT ° r aW ^ hog8heada **> 
Air which has been once breathed may be consi- 
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dered as unfit for further respiration, and as totally 
spoiled for the purposes of animal life. Admitting this 
to be the case, we spoil the air for the purposes of 
breathing at the rate of more than a gallon a minute. 
Dr. Franklin, half a century ago, advanced this opinion, 
which has been since amply verified by succeeding 
philosophers. 

Ventilation. — Now, if these statements are correct, 
and that they are so admits of no doubt, how careful 
ought we to be that the rooms in which we sit, and par- 
ticularly those in which we sleep, are not too tightly 
closed, or too long shut in ! What pains ought to be 
taken to promote ventilation, by frequently opening the 
doors or the windows ; and this is the more necessary 
where there are no fires, for a fire assists in ventilating 
a room, by causing a draught of air from all directions 
towards the chimney. In rooms where there is no 
chimney, a fire is very prejudicial, since it deprives the 
atmosphere of its oxygen, and rapidly increases the car- 
bonic and other poisonous gases which are given out, 
during the process of combustion. The newspapers 
have at various times teemed with accounts of persons 
having been found dead in rooms where charcoal had 
been burning, and from which fresh air was excluded. 

School-rooms, concert-rooms, theatres, churches, 
how dangerous must it be to crowd and continue in 
them for so long a time as we sometimes do, without 
ventilation ! How easy is it to raise a window, or to 
open a door! And though we might thus expose an 
individual here and there to cold, yet how much more 
injurious on the whole must it be, to sit in close apart- 
ments, and continually to breathe a contaminated atmo- 
sphere ! 
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Yree motion of tno Xiiwrs. — Not only shot 
air be good in quality, but the lungs should ha 
play in inhaling. From youth to maturity, no en 
ment should be followed which for any consid 
time, will cramp or confine their operation. Nt 
should we sit or stand for a great length of time 
bad position, as young people in schools or factorie 
apt or obliged to do. Nor should our dress be so t 
as to press closely against any part of the chest. 

How much is it to be regretted that there 
parents and instructors, and even teachers in milit 
schools, who think it necessary to injure the functit 
of the lungs, and thus induce disease, and excite a te 
dency to shorten life, in order to teach their childre 
pupils, or cadets, the art of putting back their shoulde. 
and walking erect ! 

Tifht XtfMfns;. — Health is always injured by ever) 
kind of lacing, as well as by stays, braces, corsets, tight 
vests, &c. Not only is the body the more exposed to 
colds, pleurisies, fevers, and consumptions, but also to 
diseases and malformations of the very bones them- 
selves — the breast-bone, the ribs, and the spine. I 
say again, therefore, beware of anything tight about 
the chest. The Prussian physicians recommend 
people to wear no cravat or stock, and to leave theix 
bosoms unbuttoned and bare; and no people in the 
same climate, and under the same circumstances in 
other respects, are more free from consumptions and 
all sorts of diseases of the lungs, than are those 
who observe this rule, though it may be doubted if 
in so humid and variable a climate as Great Britain, 
the practice of exposing the chest, could be long adopted 
with impunity. 
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It is very strange that so many people — and some, 
too, who consider themselves very wise — should still 
entertain the idea that lacing the chest in a moderate 
degree improves the action of the lungs, and gives 
strength to the muscles of the part A popular writer 
of Lectures to Young Ladies inculcates this erroneous 
idea; and too many others who have been held up as 
monitors of youth, have been under the influence of the 
same delusion. 

The fair sex, in most European countries, have been 
singularly in error in this respect; under the false 
impression of improving the figure, they have taken 
pains to distort it. Few of our fashionable belles, with 
all their intended aids and appliances, can rival in the 
beauties of form, and the harmonies of symmetrical 
proportion, the females of Turkey, of Georgia, of 
Otaheite, and other countries where nature is left to 
her own unrestrained luxuriance. 

We generally succeed far better in our attempts to 
mend or alter the works of human ingenuity, than in 
those of the great Creator. He appears to have made 
the human frame so perfect, with such complete unity 
of design, and such adaptation of means to an end, that 
it is wonderful that in our ignorance we should continue 
such vain attempts to improve it Were we not con- 
tinually endeavouring, by various mistaken means, to 
interfere with the due and just performances of the 
animal machine, it might continue in healthy operation 
for a much longer period than it now does. 

In closing this chapter, I will show you a picture of 
the bones of two human chests, which have been 
accurately copied from nature; one is in a perfect 
state of health and elegance of shape, the other has 
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been injured in form by tight lacing. Yon will observe 
that the one which has been distorted by the pressure of 
itays, has much less capacity for the free expansion of 
the lungs, and with consequently diminished means for 
the due oxidation of the blood. 

I may also remark that this picture by no means 
exaggerates the evil effects of light lacing. 'This 
deformity,' says a learned physician, upon whose 
authority the engravings are given, ' is not nearly so 
great as what we believe often takes place in many 
instances of tight lacing.' 




Dtformtd. 

If what I have said on the nature and structure of 
the cheat, should lead any person to study the functions 
performed by its contained important organs, the lungs ; 
— if he should be induced by means of this little work, 
to apply Ms reasoning faculties to the elucidation of the 
laws by which the vital processes of nature are carried 
into effect — I shall have reason to rejoice that my labour 
baa not been misdirected, and I am sure that he will 
look back with satisfaction to that day, on which bis 
attention was first arrested, and the powers of his mind 
directed to the subject. 
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Chapter XVII. 

TEMPERATURE OP APARTMENTS. 

Few if any, ordinary buildings, whether churches, 
houses, shops, or factories, are so constructed as to pre- 
serve exactly the same temperature in every apartment, 
at all seasons of the year. As for heating themselves, 
and preserving one uniform temperature by means of 
the very employments or manufactures which are being 
carried on within them, probably no one ever heard or 
thought of such a thing. A self-heating-house ! Why, 
it would excite as much astonishment, as would a ma- 
chine that was really endowed with the power of per- 
petual motion. 

And yet the House I live in has this power, won- 
derful as it is, not only of heating itself, by the process 
of generating and purifying the blood, concerning which 
I have before treated, and by other very curious pro- 
cesses, but also of regulating that heat, and keeping 
it at the same point, with scarcely any perceptible 
variation. 

' The heat of the human body is never far from ninety- 
eight degrees of Fahrenheit's thermometer. By this 
is meant, that if the bulb of the thermometer, which 
contains the quicksilver or mercury, could be plunged 
into the flesh of the body, or even if it were to be held 
in the mouth, the mercury would rise in the tube till 
it arrived at the mark which indicates 98° or there- 
abouts, and there would remain. 

Now why does this heat continue nearly the same at 
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all times and in all places P If you were to take a 
piece of wood, or iron, about the size and shape of a 
man, and heat it to 98°, and set it up in Greenland or 
Lapland, where it is so cold that the mercury would 
sink to 20° in the open air, do you think this iron 
would remain heated to 98° P Would not the air cool 
it down to about 20° P How would it be with a man 
of wood or straw ? How would it be even with, the 
body of a dead man P 

Does any one suppose that the body of a dead man, 
heated to the same temperature as that of a living 
being, would remain warm very long? Then why 
should the living body of a man P Why does not the 
cold air rob it of its spare heat, just as it would a mass 
of straw or iron P Yet the daily experience of our lives 
proves that it does not 

The skin and the outside of the hands, the face, and 
other parts of the body, may be very cold, and some- 
times even actually frozen, but the blood and the flesh 
will generally remain at about the same temperature, 
unless the individual be absolutely frozen to death. In 
that case, the heat very rapidly escapes ; the dead, as 
you know, very quickly becoming cold. 

Curious Question. — But why the heat does not 
escape from everybody under ordinary circumstances, so 
that they become frozen to death, is the point in question. 
You will hardly suppose that there is a fire in the 
inside of us which keeps up the heat : for, if so, what 
supplies the fuelP Spirits will burn, it is true, and 
when applied to many chemical and other purposes, 
afford the means of giving heat. Yet in the human 
body this is not the case, except perhaps for a very 
limited period. Although many persons adopt the per- ' 
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niciou8 habit cf frequently drinking intoxicating liquors 
yet their blood is in reality no warmer than is the blood 
of those who refrain from this practice; nay, it is 
even asserted by some experimenters, that the blood 
of the dram-drinker is actually a little colder than 
the blood of him who drinks little else but pure water. 

When we think of all this, and remember that 
individuals can live very comfortably in climates like 
[Labrador, and Greenland, Norway, Lapland, and Siberia, 
where everything around them— air, water, earth, trees 
— is cooled down to less than half the heat of the 
human body, for the greater part of the year, and as 
low as the freezing-point (30° of the thermometer) 
a considerable portion of the time, is it not a wonder, 
that all our bones and flesh and blood can retain a 
temperature of 98°, not only through an hour, a day, 
or a year, but throughout the whole of perhaps a very 
long life P 

It is indeed almost a miracle, or would be thought 
00, if we concerned ourselves at all about it. It shows, 
at least, how wonderful life is. For not only man, 
but all living animals have this same power. Birds 
have even a higher degree. of heat than man. The 
blood of some birds reaches a temperature of about 
108°. If it were not so, they would soon become 
frozen to death in the cold season, and their bodies 
would probably become separated and fall to pieces, in 
like manner as the frost in swelling sometimes cracks 
the frozen ground, or as trees are sometimes split into 
fragments, in very severe winters. 

You should be told also, that living trees and shrubs, 
and plants, and seeds, have this same power of resist- 
ing cold, though tn a less degree than is possessed by 
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animals. Trees do not often freeze very completely ; and 
were it not for this contrivance of the great Creator, 
everything would perish in the winter, and we should 
have no beautiful foliage and verdant meadows in the 
spring. Seeds and. roots would decay in the ground, 
and the regular return of the seasons would not produce 
those beneficent results, which gladden our hearts and 
supply our wants. 

But we not only have this wonderful power of resist- - 
ing cold; we are also equally able to resist extreme 
heat. By long practice, men have been enabled to 
remain in ovens, and other places, heated to 220°, and 
even to 260° of Fahrenheit, for ten or twelve minutes 
at a time. The only serious inconvenience which arises 
in such cases is an extremely profuse perspiration. 41 But 
a piece of flesh without life, if subject to so great a heat 
for only a few minutes, would be thoroughly baked, and 
the organization of the part irreparably destroyed. 
This heat is much greater than that of boiling water, 
which, as you know, is 212, measured by the same 
thermometer. 

Having laid down and illustrated the general rule, 
that the temperature of our bodies does not admit of 
much variation, it may be as well to mention some of 
those slight varieties which under different circumstances 
are found to exist. 

Variations of Temperature. — Infants, excepting 
when newly born, have a temperature only of about 94°. 
The heat increases as the body advances towards ma- 

* Perspiration always modifies the heat of the human body more 
or less, and is one means of keeping ns cool. The reason is, that 
the moisture on the surface of our bodies evaporates, and this 
produoes cold. It is said that you may almost freeze a man in 
midsummer, by keeping him wet with ether; so rapidly does the 
ether evaporate. 
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turity, after which it remains nearly stationary at about 
98°, until it begins to decline, when a slight diminution 
takes place. In the spring, and in the beginning of 
summer, it increases a little, in people of every age ; but 
it again declines towards winter ; and when a person is 
greatly enfeebled by sickness, or otherwise, the tempera- 
ture is slightly diminished. In fevers and in inflamma- 
tory diseases, it sometimes increases to 104°, and even 
to 107°. 

But I have not yet told you how this steady tem- 
perature of 98° is kept up in the human system, notwith- 
standing the extremes of heat and cold to which it is 
exposed. Indeed I cannot do it ; for I do not know the 
cause. It is in some way connected with the principle 
which we call life, but about the nature of which we are 
at present entirely ignorant. I have already told you 
that the evaporation of the matter of perspiration from 
the skin, has some effect in keeping the body cool ; but 
this cannot be the sole cause why men can remain with 
impunity in places heated to a greater temperature than 
boiling heat. There are doubtless other and more im- 
portant causes, but the limited sphere of human under- 
standing has not at present enabled us to discover them. 
As to the reason why we retain so high a temperature as 
98°, when the atmosphere is at a considerably less degree 
of heat, we know nothing. There have been a great 
many speculations started by ingenious philosophers in 
various ages and countries, but they have been in gene- 
ral mere guesses) in many instances hardly amounting 
to plausibility. The process of digestion, the formation 
of chyle, the change of chyle into blood, and the alter- 
ation made in the blood during its passage through the 
lungs — but more particularly the latter— all are believed 

K 
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to have a part in the work. Tet it is considered that by 
all their united efforts they do not accomplish one-half of 
it ; and it remains for future anatomists and physiologists 
to investigate the subject more deeply, and to endeavour 
to throw additional light upon the obscurity in which it 
is at present involved. Of late it is considered that 
electrical agency has much to do in the matter. 

How far the laws by which the great Creator governs 
this universe, and keeps all its parts in harmonious action 
with each other, may ultimately be discovered, we can- 
not say. In this, as well as in a thousand other things 
which are in daily operation, and on every side surround 
us, our ignorance is made manifest. Whether the extent 
of human knowledge will ever enable us to penetrate 
fully into these mysteries of creative wisdom, is a prob- 
lem yet to be solved. At present we can add but little 
to the exclamation of the Psalmist, — We are fearfttUy and 
wonderfully made ! 
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COWPER'S TASK, Book I. the 8o/a, with Notes, &c. 12mo. Is. 6d. 

GOLDSMITH'S DESERTED VILLAGE, with Notes, 12mo. l*.6tf. 

— TRAVELLER, with Notes, &c. as above, Is. 6d. 

SIX STANDARDS of ARITHMETIC : Standards I. and II. each 9d. 

A MANUAL of ARITHMETIC : containing 1,900 Questions, 9d. 

SOLUTIONS of Arithmetical Questions by First Principles, 8vo. 3*. 6d. 

MENTAL ARITHMETIC, after Pestalozzi. 2 Pasts, each 1*. 

Extended Multiplication, Pence, and other Tables, 2s. per dozen. 

GEOGRAPHY of PALESTINE or the HOLY LAND, 12mo. 1*. &/. 

LIFE and TRAVELS of ST. PAUL, 12mo. 2*. 

SCHOOL ATLAS of SCRIPTURE GEOGRAPHY, royal 8vo. 7s. 

EXAMINATION-QUESTIONS in GEOGRAPHY, 12mo. 1*. 

COMPLETE MIDDLE-CLASS ATLAS, 4to. price 5s. 

HAND ATLAS of GENERAL GEOGRAPHY, 18mo. 2*.6d. 

CLASS ATLAS of PHYSICAL GEOGRAPHY, 18mo. 2s. 6d. 

Bowman's Questions on M'Leod's Class Atlas of Physical Geography, Is. 

PHYSICAL ATLAS of GREAT BRITAIN and IRELAND, 7*. 6*. 

WALL-MAPS of ENGLAND and WALES, Elephant folio, 4 ft. 8 in. long 
by 3 ft. 4 in. wide. Coloured. No. I. Physical, price 6*. No. n. 
Political, price 7s. 6d. No. III. Geological, price 16s. ' 
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